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Purpose  -  -Tfte\ invest igat ion  and  testi  of  two  designs  of 
Steel  Wire  Pallets  for  possible  acceptance  as  "Shore  Party 
Equipment"  to  be  used  in  amphibious  Bavy  Combat  supply. 

Conclusions  -  fcinai  results  of  all  tests  included  in  the 
wary  Standard* Test  Procedure  For  Pallets  indicate  only  limited 
accwtabjilty  of  the  Steel  Wire  Pallet  (Boiled  Expanded  Metal  Deck) 
for  Shore  party  Equipment  use  in  combat  supply. 

The  Steel  Vire  Pallet  (Fibreboard  Deck)  was  proven  by  the 
same  tests  to  be  impractical  and  not  acceptable  for  combat  supply 
due  primarily  to  breakage  of  the  deck  under  normal  opiating 
conditions. 

The  Steel  Wire  Pallet  (Rolled  Expanded  Metal  Beck)  was 
found  to  be  not  satisfactory  for  a  number  of  characteristics  which 
are  considered  to  be  of  utmost  Importance  in  amphibious  combat 
operation*.  The  chief  of  these  is  Test  #11,  Movement  Test,  In 
some  instances  it  may  be  necessary  to  make  movements  of  pellete 


"by  emergency  mean*  when  regular  handling  equipment  it  damaged 
or  net  available,  Such  movements  rgssnot  readily  and  easily  he 
made  with  the  present  design  of  the  tested  steel  wire  pallets* 

Other  major  points  wherein  the  Steel  Wire  Pallet  (Reil:S  Expanded 
Metal  Deck)  is  not  batisfectory  are  tho  "Eon-suitability  for  tiering 
of  bagged  go od<”and  for,  "Reassembly, *  Other  unsatisfactory 
characteristics  are  of  a  comparatively  miner  nature  vhsn  considered 
for  cembat  work  or  are  such  that  these  deficiencies  may  be  easily 
corrected, 

A  short  summary  of  test  conclusions  is  as  follows? 

Results  for  the  Standard  ITavy  Weed  Pallet  are  also  included  ai 


a  basis  for  compnrisen. 


SUMMARY  Of  TEST  RESULTS 


■. t ee %  ft re  Tfti Let  Steel  flrS  fffclla.t  '  Standard  Here 
(Roll ad  Expanded  ffibroboard  LackT  Hood  Pallet 
Metal  Deck) _ ■ 


1«  Veight  Determin¬ 
ation  (Lg"x4g»)  f> 6  3/k  lbs  53±  lbs  90  t*  120  lisa 

2.  load  Capacity 

(Minimum  Standard)  Satisfactory  Fot  satisfactory  Satisfactory 

3.  Tiering  Ability  Satisfactory-Hot  Satisfactory-Not  Satisfactory 

for  "begged  goods  for  bagged  goods 


Percentage  of  Bottom  21^  ( Hot  entirely  21^  (Fot  entirely  59$  Satisfac- 
Are a  Top.  Dimensions  suitable)  suitable)  tory, 


k.  Suitability  for 
Bagged  Geods 

5.  Overload  To  t 

(40,000  lbs) 

6.  Shock  leading 

?.  Towing  Test 
^supported 

8.  ’"ebeggaa  Towing 
Suitability  Test 


Hot  suitable 


Fot  suitable  Satisfactory 


Failure 

Satisfactory 

Satisfactory 

(Conditional) 


Failure 

iict  suitable 

Satisfactory 

(Conditional) 


Satisfactory 

Satisfactory 

Not  satisfac¬ 
tory. 


Satisfactory  Satisfactory  Satisfactory 

(Could  be  larprvd )  (  Could  be  i'nproved) 


S,o  ^ssotibly  Strcng*'v' 
T°  s  t 

10f. Racking  Tost. 


11. Movement  Test 

By  R  ller  Conveyor 
By  Roller  Bars 
By  Skids 

1C. Valor  Absorption 
4  Be tent ion 

IT. Test  for  Frotactive 

*  .y  • 

Coatings 


Sati s factory 
Sa  ti sfactory 


Hot  Be ti sfactory 
Not  Satisfactory 
Not  Satisfactory 

Satisfactory 


Not  waitable 
Not  suitable 


Satisfactory 

Hot  satisfac¬ 
tory. 


Net  Satisfactory  Satisfactory 
Not  Satisfactory  Satisfactory 
Not  Satisfactory  Satisfactory 


Sati sfactcry 


Not  Satis¬ 
factory 


Not  Satisfactory  Net  Satisfactory  None 


14. £-£KXbeofT»ticsi  T*at 

15. Yi***  stance 


Sail sfactory 
S-*»  ti  b  fee  tor  3' 


Satisfactory  Net  Satis¬ 
factory 

Satisfactory  t  re- 

si  a  taxi. 


16. 

Sweat  Real  stance 

Satisfactory 

Satisfactory 

Satisfactory 

17. 

Percentage  of 

top  area 

36* 

IOO56 

84#  ' 

'*  4 

Coefficient  of  Static  ‘food  .55 

.57 

.44 

Friction 

Carton  .73 

.  .59 

.32 

4 

Coefficient  of  hiding  Vood  .42  . 

.46 

.39 

Friction 

Carton  .65 

.59 

.34 

« 

Glue  loading 

Satisfactory 

(Conditional) 

Se ti sf actory 

Satisfactory 

13. 

Suitability  for 

Steel  Strapping 

Satisfactory 

Satisfactory 

Satisfactory 

19. 

Suitability  for 

• 

Stevedoring  Operational 

Drsp  Teat 

Satisfactary 

Not  satisfactory 

Satisfactory 

Smash  T«8t 

Ship  Conveyor 

Satisfactory 

Not  Satisfactory 

Satisfactory 

Loading  Systems 

Satisfactory 

Satisfactory 

Satisfactory 

20, 

Entrance  Possibilities  8  way 

3  way 

2  way  -  Not 

Satisfactory 

Satisfactory 

Satisfactory 

21. 

Clearance  Allowance 

for  Lift  Trucks 

Satisfactory 

S*  tinf actory 

Satisfactory 

22. 

Pick  Up  Tost; 

By  Fork  ’’rue* 

8  wa  y 

8  way 

Satisfactory 

Satisfactory 

2  way  only 

3y  Hand  Truck 

2  way  only  (can 

2  way  only  (can 

be  corrected  tc 

re  corrected  to 

2  way  only 

4  v>  /) 

4  way) 

<3. 

Provision  for  Repair 

Not  satisfactory 

Npt  satisfactory 

S*£iiifd&tory 

24,  lasting  A  Dunnage 

Not  entirely 

Not  entirely 

Not  entirely 

Capacity 

satisfactory 

satisfactory 

satisfactory 

25. 

Freight  Humping 

Not  satisfactory 

Not  satisfactory 

satisfactory 

Suit-  bility 

26, 

Pallet  Adaptability 

Partially  satis- 

Partially  satis¬ 

Tory 

f  actory 

factory 

satisfactory 

27. 

Buoyancy  Test 

Sinks 

Sinks 

Floats 

28, 

Sparking  Test 

Sparks 

Sparks 

Nails  rp^rk 

2?. 

Reassembly  Test 

Not  satisfactory 

Jot  satisfactory 

Satisfactory 

30, 

Unit  Cost 

$12.00 

112.00  Std.Stic.Oftt,  t-2.30 

PJgC€KflB3WriOr3 

It  Is  beliimd  that  the  subject  mettar  and  photographs 
mf  this  report  lb  Steel  Wlrs  Pallets  will  pro re  of  Inettlaable 
raise  ts  Kn-r'l  Officar*,  Kami  Clrlllans  and  to  designers  and 
bj cofacturers  #f  all  pallatst  since  for  the  first  tift#  n 
comprehensive  list  « f  necessary  Kami  Pallet  characteristics 
are  presented  with  actual  erldcncs  of  the  satisfactory  meeting  or 

\ 

nor -“nesting  e  i  such  requi  resents  for  two  eaaplo  types  of  pallets. 

Present  data  urges  the  retention  of  the  rolled  expanded 
metal  decking  for  pallets  due  to  the  gre-at  strength  characteristics 
which  are  inherent  in  such  design  with  a  mini-sun  amount  of  weight. 
Although  such  deck  is  not  ideally  suited  for  glued  unit  leads,  the 
many  other  admntages  of  this  deck  ovo-shartov  the  one  defect.  The 
present  det’cction  of  the  Steel  Vim  Pallet  (Rolled  Sxpnnded  Met-'l 
Deck)  lie*  in  the  design  of  its  bottom  steel  wire  structure  which  is 
evb/nct  tc  Jr. •nog’  by  concentrated  leads  ^nd.  by  certain  shearing 
forces.  1  '.sufficient  bearing  surface  or.  the  bot vj-.  of  the  pallet 
a*L  50  rjf  t  i  its  usefulness. 


TV  major  advantage  of  this  pallet  over  the  Standard  Vary 
Vood  pallet  lies  in  its  comparative  light  weight  ?-nd  the  fact  th«t 
it  has  entrance  possibilities  of  **  to  S  ways  instead  of  the  two  ways 
of  the  wood  pallet. 

The  Steel  vlrc  Pallet  (Boiled  fcep-anded  Metal  is 

r-'ccarended  for  li:  V  cc., V-biil  ty  for  use  in  amphibious  combat 
supply .  It  is  capable  of  improved  design  »ad  lacks  meeting  of  certain 
hey  characteristics  which  prohibit  eosplet-*  approval  for  intended 


u  sa  ~v , 


»f<i 


study  *f 


result,  will  in-dicats  vhe~ oi n  irproved 


-6- 


design  la  necessary.  Definite  recommendations  for  any  particular 
design  of  pallet  fcr  amphibious  combat  service,  is  not  being  nade 
at  the  present  time,  pending  completion  of  tests  n*w  underway  on 
all  types  of  pallets  under  Uavy  Report  Serial  So.  117-003-00^* 
entitled,  "Pallets,  Rev  Developments." 

The  Steel  VI re  Pallet  (Pibr^board  D  ek)  is  net  recommended 
for  combat  usage  due  to  structural  defect  i:  the  decking  %&i*h  is 
of  Insufficient  atrongth  to  withstand  combat  handling. 

It  is  recommended  that  additional  developmental  wsrh  be 
accor  liahod  in  the  search  fcr  pallets  to  be  used  fsr  amphibious 
combat  purposes. 


COMPILATION  or  TSST  a  ?SULTS 


imt  PAQJ  NO, 

Teat  Ne«  JL  Weight  Deterrninatien  18 

2  Lend  Carucity  Minimum  Standard  (lU,000  lbs)  20 

j  Tiering  Ability  27 

4  Suitability  for  B&gg’d  Coeds  3° 

5  Overload  Test  (40,000  lbs)  33 

6  Shock  Loading  38 

7  Towing  Test  (Pallet  Unsupported)  45 

8  Toboggan  Towing  Saitability  Test  64 

9  Assembly  Strength  Test  80 

10  Packing  Test  (Hough  Handling)  86 

11  Mov.nont  Tost  89 

12  Water  ..bsorpticu  <k  R:- taut  ion  Test  95 

17  Oil  Absorption  lest  98 

14  last  for  Protective  Coating3  100 

15  Pi  re  Resistance  105 

16  Sweat  Resistance'  10J 


17  Percentage  of  Top  Area  110 

18  Suitability  for  Stool  Strapping  Opcr,~ticns  ll4 

19  Suitability  for  St'-vedcring  Ope”«tions  ll6 

20  5n trance  Possibilities  138 

21  Clearance  allowance  for  Lift  Trucks  140 


?2  Pick  Up  Test  142 
27  Provision  for  Repair  l4b 
2L  Fasting  a  Dan nag*  Capacity 


l4g 


25 

Tr eight  Humping  Suitability 

149 

26 

Pallet  Adaptability 

171 

27 

Buoyancy  Test 

173 

28 

Sparking  Toot 

174 

29 

Reassenbly  Teat 

175 

30 

Unit  Coat 

17S 

PREFECT > 

Srch  cf  the  two  types  of  pallets  were  tested  in  accordance 
with  the  "N*vy  Standard  Test  Procedure  for  pallets."  Additional  and 
extended  testa  ware  instituted  on  towing  and  drawing  characteristics 
for  the  pumose  of  this  investigation. 

Both  types  of  pallets  which  were  tested  were  of  a  steel 
wire  fabricated  design  manufactured  by  the  'nri-St.ato  Engineering 
Company  of  Vaa  hingtsn,  Pennsy1 vanin.  The  bettor  %  ■'  rue  ture  of  both 
types  cf  pallets  were  "lEOSt  identical.  The  pain  differ*,  being 
in  the  pallet  tops,  one  cf  these  being  of  a  ’•oiled  expanded  steel 
type  of  construction,  which,  for  purposes  of  idenf^io  ticn  hat 
boon  designated  as  a  "Steel  .ire  Pallet  (Rolled  Expanded  Metal 
Peek),1’  The  other  \sign  cf  pallet  has  «  fibreboard  deeMu  This 
pallet  has  been  dcwlgn" tod  purposes  of  identification  as  a 
11  Steel  Vi  re  Pallet  (71b  rob  c*-d  Deck}.* 

As  *>  basis  for  cempari :  an  r  a  *  Standard  Navy  Eard  Wood 
pallet*  as serb led  with  drive  screw  nails  was  riven  identical  t*.ete 
tc  th"  two  steel  wire  pallets  in  such  C"»ec  as  it  wr *  V-liwTrd  such 
ccrp"ri  l'ct,  was  desirable. 


Vi  re  Pallets  tested  ere 


fellfwa ! 


S fcugl  Wl ?e  Pallet  (Rolled  Expanded  Wetal  Beck) 

This  pallet  with  complete  M&torl&l  List  la  indicated  ea 
Photo  £f~kO,  Page  IQ  ,  The  dock  of  thia  pallet  la  a  flattened 
expanded  motrl  diamond  mesh  (Piece  #A)  and  le  bordered  with  ft  1* 

TB  edging  of  l/l6"  thick  steel  plate  (Piece  #X),  The  diamond  nesh 
design  measures  9/l6#  on  the  width  and  1  $/kn  along  the  long  opening 
with  a  oetnl  width  of  l/8"  and  a  thickness  of  ,260s.  The  deck  is 
electrically  welded  to  a  series  of  steal  wii*e  supports  ,264*  dia, 
and  ,31^”  dia,  (places  #F  and  H),  25ie  ,310"  dia,  wire  (piece  H)  la  . 
welded  on  the  XB  "U*  edging  (piece  X)  at  the  sides  »f  the  3”  overhang 
of  the  top  deck.  Placed  parallel  te  these  wires  and  spaced  8*  apart 
at  the  center  sf  the  deck  are  twe  ,264s  dla,  wiren  (glee©  F)-,  The 
deck  is  additionally  reinforced  by  six  ,264*  dia,  wires  (piece  F) 
placed  across  the  bottom  of  the  deck  in  the  apposite  direction.  The 
deck  is  supported  vertically  by  graups  of  ,310s  dia,  "U"  shaped  wires, 
4"  wide  (piece  G)  and  ,310"  dia,  "L*  shaped  vires,  2"  wide  (pi'ce  B) 
which  are  welded  ;o  the  sides  of  tho  ,264s  dia,  deck  support  '-’ires 
(Fi-yce  F),  A  gro-ip  of  two  "u"  shaped  and  one  "L"  shaped  wir^s 
comprise  the  four  corner  posts  of  tho  pallet  with  five  seta  of  two 
"U*  shaped  wires  completing  tho  remaining  vertical  post  support*  on 
the  center  line;*  of  the  pallet.  The  longitudinal  bearing  members, 
(Piece  C)  comp* '..3e  a  group  of  three  ,264"  dia,  wires  spaced  20"  on 
centers.  The  trstneverse  compression  members  are  ribbed  formed  l/8" 
thick  by  3”  *ids  steel  plates  ("iece  B),  four  in  number  and  placed  an 
alternate  centers  of  15*  and  9”»  The  entire  oansfcruction  is  bonded 
together  by  l/4R  resistance  welds  pnd  finished  with  a  sprayed 
protective  canting  of  aluminum  paint-,  "’he  pallet  has  an  overall 

height  ©f  h  3/4"  and  3  3/8"  -1  ini  cum  sj  ace  between  deck  and  baie 

members.  The  deck  dimensions  arcs  46"  x  46*. 

-11- 


\ 


\ 


Steel  Wire  Pallet  (Tibreboard  Deck); 

This  pallet  with  complete  Material  List  it  Indicated  on 
Photo  67*43 ,  Page  £2  .  The  top  cf  this  pallet  consists  of  a  solid 
4s,{  x  4<S"  shoot  of  fibreboard,  »iU2*  thick  (Piece  I).  This  sheet  ie 
bordered  with  n  1"  **T7*  edging  of  l/lo*  thick  steei  plate  (Piece  H)« 

The  deck,  through  the  rcediua  of  the  steel  edging  (Piece  1 3  is 
electrically  spot  woldod  to  a  series  of  steel  wire  supports,  ,264s 
din,  and  .310“  din.  wires.  The  .310"  din.  wire  (Pi-rce  H)  is  welded 
on  the  "TJ"  edging  at  the  sides  of  the  3"  overhang  of  the  top  dock. 
Placed  parallel  to  these  wires  and  spaced  on  alternate  center 
distances  of  11"  .mu)  8r  era  feur  ,264  dia.  wires  (Piece  K).  The 
deck  is  additionally  reinforced  by  six  ,264*  din,  wires  (piece  X) 
placed  across  tho  bottom  of  the  dock  in  tho  opposite  direction.  The 
deck  is  support  d  vertically  by  groups  of  .264"  dia,  "U*  shaped  wires, 
4"  wide  (Fiaco  0)  and  ,2o4  lirv,  BLR  abroad  wires,  2*  wide  (Piece  F) 
which  nr a  welded  t«  tho  sides  of  tho  ,264  dia.  dock  support  wiras 
(Piece  X),  A  group  of  two  rtI T*  shaped  am,  one  "I"  shaped  wires 
comprise  tho  four  comer  posts  of  the  pallet  with  fir*  sets  of  two 
"IT1*  shaped  wires  completing  tho  remaining  vertical  post  supports  on 
the  centerlines  of  thu  pallet.  The  longitudinal  bearing  members 
(Piece  I )  comprise  n  group  of  three  wires  ,2bh"  dia.  wpticea  u  n 
width  of  4*.  Thr.:e  such  group  a  nrr  then  spaeoc  20s  on.  cectera.  Tho 
tronsvarse  bearing  members  are  ribbed  formed  l/o*  thick  by  3*  wide 
stool  plate  (Piece  l),  4  in  number  and  aro  spaced  on  al  town  to  con  ter 
d! stances  ef  15*  and  9n»  The  entire  constriction  is  fastened  together 
by  l/4*  resistance  velds  and  is  finish'd  with  a  sprayed  protective 
costing  of  aluminum  paint.  The  pallet  has  ^n  overall  hoi.’ht  of 
4  3/ 4*  «r,d  3  3/S*  minimum  space  bo  two  on  deck  and  lavs©  members. 
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lush  ooop±*fcs  pallet  it  to  bs  weight  and  an/  characteristics 
pertaining  tf  t«M  in  handling  art  to  be  noted. 

The  weight  of  a  pallet  it  particularly  Important  aince  the 
ncTMant  of  the  pellet  weight  by  railroad  it  charged  for  at  the  ease 
coBSOdity  ratet  at  the  material  being-  carried  by  the  pallet.  Veight 
autt  alto  be  considered  then  tepty  pallets  oast  be  shipped  back  to  the 
original  supplier, 

Veight  is  alst  important  from  a  personnel  standpoint.  It  ie 
frequently  neceeeery  to  handle  pallets  manually  and  it  is  difficult  for 
one  nan  to  readily  handle  a  pallet  weighing  more  than  60  pounds.  In 
•one  instances  there  are  labor  union  regulations  which  limit  the 
weight  one  man  can  lift  to  that  value-  Pallets  weighing  ~ore  than 
this  amount  will  therefore  require  the  use  of  two  men  with  consequent 
inefficiencies  and  increased  costs. 


*-7T  covei ticks 

Pallets  were  weighed  upon  receipt  on  n  "Jni r  banks  p-00  Pound 
Capacity  pint  fora  Scale,  *  lach  pallet  weighed.  w:\s  cl  the  M5*  x  W"  sise, 
RESULTS 

heights  ef  pallets  un^er  test  were  found  to  be  at  follows: 

Steal  'fire  Pellet  (Pibrobcard  Hack'  -----  53?  lbs, 

Steel  Wire  Pallet  (Rolled  2xp«aied 

M'-t  «>  1  Z^»ck)  ~  -  -  -  -  t  o  3/l»  Its. 


U,S,  Savy  Standard  S-vry  Voed  rails  1 


gogggsicgs 


The  8t«»I  Hire  Pallets  ladloftt*  nialw)  eatings  of 
56  3 A  and  23^  pounds  oror  the  U.  8.  Hat/  Standard  food  Pellet* 
Although  the  Steel  Wire  Pallet  (Boiled  Sxpanded  Metal  Seek)  weighing 
a  total  of  66  3 A  lbs  does  not  quite  neat  the  suggested  V&vy  aininon 
desired  weight  of  60  lbs,  it  is  difficult  to  see  hew  redesign  could 
bo  affected  upon  such  a  pallot  without  seriously  affecting  the  present 
strength*  This  pallst  vns  found  te  possess  toughness  and  resiliency, 
end  adequately  protected  its  load*  Any  strength  reduction  to 
accomplish  further  decrease  in  weight  would  bo  undeslrnbl  , 


IftlSkik  I<M 

gfcMfc  yy~  ^ocraiai 

&k  .  pallet  will  be  tested  under  a  ainlsua  lead  cf 
14(000  pounds  under  static  '-warehousing  conditions  fer  a  period  of  at 
least  one  aonth,  except  for  such  pallets  as  are  obviously  designed  for 
ligiu  mater ials,  euch  as  corrugated  paper  pallets.  In  such  cases,  the 
rojciufactturers  rectaunendations  in  regard  to  leads  suitable  for  cne 
month’s  warehouse  storage  will  be  tested,  noted  and  reported  upon. 
Psdlets  are  to  be  commented  upon.  A  minimum  of  two  pallets  of 
every  type  will  be  tested  simultaneously  by  stacking  them  one  on  top 
of  the  other  so  that  satisfactory  tiering  conditions  can  also  be 
ebserved  (ass  Test  ^3 ,  • 

a  load  test  cf  It.COC  pounds  has  teen  selected  as  a  standard 
test  load  in  accordance  ••  ith  the  following  reasonings  2,5CC  peunas  is 
the  load  generally  handled  on  pallets  and  ordinarily  pallets  are  not 
tiered  acre  than  four  high  for  '-ar- v house  storage  when  sc  loaded. 
Therefore,  th«  totter,  pallet  is  subjected  to  a  load  of  1C ,  CCC  pounds 


due  t ::  f  our 


idee  p^i. i •" t s . 


a -  w  i.  to i  lv  -  yj  '  'un  w ».  .  • 


al  1  evt'd  as  a  safe t.v  f a : t cr . 


o..l  i  e-t  tier  was  f 


tor  nr  el  luirary  purposes  as 


indicated  by  r'-r-tr  Y:r  .tive  <•?'  1  ?  ge  21  with  a 


^1.  Its,  ct-u-a 


l-  ■  -  5  , 


-  v*  _  * 


secured  -r.  the  bottom  pallet  by  a  four  fcirh  tier  usirg  IK  It,  bags 

'egetabli  shortening  f cr  the  l~ui.  Ihi?  was  a 


'*V*_ 


static  warehouse  tost  and  the  tier  was  Inspected  weekly  for  n  period 
of  one  month.  At  the  end  of  one  month  the  tier  was  broken  down,  the 
loads  removed*  and  the  pallot*  observed  for  possible  changes... 

The  pallets  were  tiered  aj  follows  from  bottom  to  top* 

Pallet  #1  (Bottom  Pallet)  -  Steel  Virs  Pallet  (Soiled  Expanded  Motnl 
Beck),  Loaded  with  100#  bags  cf  sugar.  Total  load  on 
pallet  -  9013  lbs. 

Pallet  #2  -  Steel  Mire  Pallet  (Pibreboard  Dec*)  loaded  with  100#  bags 
et  sugar. .  Total  load  on  pallet  -  ]&60  lbs. . 

Pallet  #3  -  Steel  Wire  Pallst  (lollod  Expanded  Metal  Deck). .  Loaded 
with  crated  vegetable  shortening. .  To  al  load  on  pallet  - 

4693  lbs. 

Prllct  #4  -  Steel  Mire  Pallet  (Tibreboard  leek)  -  Loaded  kith  crated 
vegetable  shortening.  Total  load  on  pallet  -  23^0  lbs, 

Upcn  completion  of  the  tests  using  r  total  load  of  9013 
lbs.  thv  pallets  were  loaded  with  a  uniform  crated  load  of  wood  box^d 
edge  protectors  and  a  final  load  of  15*176  lbs0  vns  obtained  on  o^ch 
pallet.  The  boxed  edge  protectors  were  leaded  12  to  a  pallet  and  th"? 
tier  was  6  hi^h.  .  5»».ch  box  weighed  208  lbs.  These  tiers  were  permitted 
to  st«>nd  for  one  months  time  ard  were  then  t«kan  down  and  the  pallets 
were  closely  inspected. 

to  :  tv?  <?lo 

*  A  j  Vrf  v.  ■  O 

The  Steel  Vire  Pallet  (Soiled  Expanded  Metal  Deck),  Pallet 
:'l  in  the  tier,  shown  ao  the  bottom  pallet  of  Pheto  Negative  28-1, 

?V-  .  pjad  subjected  t*«a  load  of  9013  lbs,  showed  no  deformation 

of  p-.  ;ei  coat  traction  after  a  one  month  period  cf  static  warehouse 
itor^ee..  fn»  pallet  maintained  its  original  strength  and  its 

physical  shape  faring  all  phases  of  tfc*  *  test. 
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The  Steel  Vire  Pallet,  Fibreboard  Beck,  the  second  pallet 
frees  the  bittern  of  the  tier,  retted  #n  top  of  a  pallet  lead  of  "bagged 
•ttffar,  this  pallet  showed  deflections  of  both  top  and  bet  tore  vires 
at  indicated  in  Phetfc  Pegatlre  #28-7 »  P-^g©  23  .  Shis  deflection 

appeared  during  initial  tiering  operations.  The  hariaonfcal  ,264s 
diameter  wires  ate  both  the  dock  and  the  "bottom  of  the  pallet  and  the 
ribbed  l/8*  x  3*  eteel  plate  on  the  bottom  of  the  pallet  conformed  to 
the  shape  of  the  leads  tf  bagged  sugar,  The  "Fibreboard  Beck," 
deflected  to  a  greater  degree  where  the  bottom  bags  of  sugar  on  the 
pallet  were  net  placed  parallel  to  the  deck  supporting  wires,  When 
the  loads  were  removed  at  the  end  of  one  month  the-  pallet  did  not 
return  to  its  original  shape. 

It  was  also  noted  that  the  Fibreboard  ^ock  ruptured  and 
err  deed  due  to  the  non-rigidity  of  the  bagged  goods  load.  These 
cracks  appeared  along  the  pallet  deck  just  above,  and  in  line  with  the 
,264"  horizontal  wires.  The  exposed  ends  of  the  vortical  support 
wires  also  punched  through  the  Fibroboard  tsp  of  the  pallet.  Both  of 
tbe;je  conditions  are  indicated  in  Photo  Negative  #50-2,  Page  25  » 

This  failure  wae  due  to  concentration  of  weight  above  the  supporting 
members  as  is  encountered  with  non-uni fermly  distributed  loads. 

The  upper  two  pallets  shown  in  Photo  Negative  #28-1,  Page  Z\ 
did  not  show  any  failure.  In  these  cases  there  was  no  damage  since  there 
was  not  as  much  weight  on  the  pallets  and  also  since  the  load  was 
uniformly  distributed  over  the  entire  top  of  the  pullet. 

It  was  olsc  noticed  that  when  bagged  goods  were  used  upon 

the  lower  pallets,  and  additional  pallets  tiered  to  form  a  stack,  the 

stuck  would  incline  in  an  unsafe  manner  due  ts  insufficient  bearing 

surface  on  pallets  adjacent  to  bagged  geods,  This  condition  is 

indicated  la  Photo  Negative  #28-1,  Page  21  . 
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Information  obtained  on  Inter  load  capacity  teste  when 


woh  of  the  two  type**  of  steel  wire  pallets  wore  subjected  to  total 
load*  of  1^*176  lbs  showed  that  the  Steel  Vire  Pallet  (Rolled 
Jbcpended  Metal  Deck)  was  satisfactory  for  such  longing  over  a  minimum 
time  of  one  month*  It  was  also  found  that  the  Steel  Wire  1  diet 
(Pibreboard  Deck)  was  not  satisfactory  under  such  loading.  After  one 
weeks  time  the  Pibrebonrd  Deck  cracked  under  th  load  end  such  cracking 
Occurred  over  the  supporting  wires  of  the  deck.  Cracks  and  actual 
breaks  alee  occurred  in  line  with  the  wood  box  edges  of  the  boxed  load 
above  the  Pallet,  In  at  least  one  case,  breakage  of  the  decs,  occurred 
entirely  around  an  area  of  approximately  Id  square  inches  and  this 
pieeO  was,  in  effect,  "punched  out4  and  dropped  down  to  tho  warehouso 
floer*  In  moving  the  presdwood  deck  pallet  with  another  pallet  ’cad 
•n  top,  upon  completion  of  this  test,  an  accident  occurred  which 
caused  a  spilling  of  both  loads  upon  the  warehouse  floor.  Tho  fork 
truck  operator  claimed  that  the  weakened  Prasdwood  dock  pallet  started 
to  give  way  and  that  he  was  unable  to  lower  the  lea*  in  tine  to  save  it. 
Investigation  of  the  pallet  revealed  it  to  bo  In  an  unsatisfactory 
condition  with  no  support  be.ng  afforded  by  the  broken  deck. 

CQHCLPSIOM 

The  Steel  Vi  re  pallet  ( Rolled  Expand  .1  Metal  Bock)  is 
satisfactory  for  conditions  indicated  by  this  load  a-preity  test, 

Th*-'-  Steex  Wire  Pallov  (yibruLonrd  Deck)  dc°s  not  satisfactorily 
meet  the  reouirenentr  of  the  Load  Capacity  ^eat  and  use  of  such  pallet 
under  such  loading  conditions  wju1  ’  be  -ban,  arcus  to  warehouse  personnel. 

Conclusions  for  both  *ypes  of  Falleta  os  regards  "lx a ring 
Ability"  and  "Suitability  for  B<* -ged  Coeds"  observed  during  this  teat 
are  reported,  upon  under  Tests  3  and  4. 
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2BST  #3  -  Timas  ABILITY 


STMIkBD  TEST  PBOCBXffiS 

Un der  Test  #2  load®  at®  to  be  applied  to  pallet®  for 
strength  test®  but  the  tiering  ability  of  tha  pallet®  1®  to  be  noted 
tinker  this  feet  #3  heading.  A  oeaeurenent  is  *1*0  to  be  mad®  of  the 
percentage  of  pallet  bearing  area  in  contact  with  a  load  underneath 
compared  to  the  total  top  area  of  a  pallet,  Boco?nnendntiona  are  to 
be  given  concerning  tiering  height®  and  observation®  ore  to  be  made 
concerning  tiering  condition®  encountered  with  various  commodities, 
particularly  bagged  good®,  with  sach  pallet  tested, 

Tho  ability  cf  a  pallet  to  be  efficiently  and  safely  tiered 
is  important  in  warehousing  *nd  *toring  and  it  is  believed  the  above 
test  will  give  inform;  ton  in  this  direction.  The  resistance  of  a 
pallet  to  sliding  as  encountered  in  load  ®hifts  in  humping  operations 
of  railway  freight  cars  will  normally  be  a  function  of  the  percentage 
of  pallet  bearing  area  which  will  be  indicated  by  this  test, 
fESP  CONDITIONS 

The  tost  conditions  applying  to  this  test  are  identical 
with  the  teat  conditions  listed  under  Test  #2  since  observations  fer 
this  test  were  made  during  the  conductance  of  Test  #2, 

TEST  RESULTS 

With  both  typos  of  Steel  Virs  Pallets,  satisfactory  tier® 
were  formed  and  maintained  as  long  as  the  bottom®  and  *#Hu  of  the 
pallet®  wero  in  contact  with  level,  flat*  uniform  leads  *uch  a®  are 
orrountorod  with  standard  sizau  boxod  good®, 

When  nr.  attempt  was  made  to  tier  both  types  of  Steel  Wire 
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Pallets  on  bagged  geode,  the  r«  salts  w® re  not  satisfactory  *ftu@  to 
tnf&ffls&eat  wttre  bearing  im«  Photo  ITegaUva  #2S*~1,  Page  fl 
Ills  strata#  a  tie#  f owned  after  such  shifting  of  the  top  layer  of 
Vgs  In  err! or  to  start  with  a  level  surface*  Photo  was  tekon  after 
er.o  wcaths  storage  and  indie* tee  aa  unsafe  condition  for  warehouse 
storage,  fhe  cospntod  percentage  of  the  bottom  area  to  the  total  area 
enclosed  by  the  top  dimensions  of  the  pallet  la  21$.  this  is  the  erne 
for  both  typao  of  pallets,  fht  percentage  of  bottom  area  to  top  area 
of  a  Standard  lavy  Wood  Pallet  is  59^*  Photo  Negative  #28~2,  page  29 
illustrates  the  good  tiering  conditions  viu*  bnggod  gtods  which  results 
from  use  of  Standard.  Snyy  Wood  Pallets  having  tho  higher  percentage  of 


pallet  button:  bearing  surface  coapared  to  toy  surface* 


mraoi 


Beth  types  s f  Steel  Wire  Pallets  are  satisfactory  for  tiering 


conditions  only  where  tho  loads  carried  below  the  pallets  are  lryol, 
fl-t»  and  uniform  as  is  the  caso  with  stand.?*  boxed  g*o*s. 

Both  types  cf  Sto  1  Wi.  j  Pallets  are  not  satisfactory  Ltm 


tiorin, :  when  need  with  bagged  goods,  This  go  due  tc  insufficient  bearia-' 
ahea  of  the  pallet  understructw  *,  Use  oj&>  such  pallets  for  bagged 
goods  tiennr  will  r«f»ult  ia  inefficient  and  unsafe  warehousing  practice. 


900X8 


Jnch  pallet  will  oa  invaatignteA  for  suitability  for  uso 
la  palletising  bMS®^  ^>odt»  Although  Test  #3  indicate#  that 
observations  *111  b«  and*  to  show  tiering  efi sets  or  bagged  goods  it  i« 
doeired  thr*  la  this  tost  suitable  reconmandations  be  nnde  esncornio  tho 
general  suitability  of  the  pallet  for  bagged  goods  palletising. 

Practical  experience  hie  indicated  that  largt.  opor.  spncua, 
either  in  the  top  or  botton  of  a  pallet  will  permit  bagged  goods  to 
project  through  with  poaaible  injury  to  the  bags  by  tho  forks  of  n 
lift  truck.  Sharp  cornera  and  projections  arising  from  genera  1  uaarc 
and,  a  lccseniag  of  component  parts  day  cause  injury  to  bags  if  the 
pallet  is  not  properly  *e signed  and  it  is  believed  the  above  teat  will 
indicate  general  suitability, 

TSST  C05DITI0U3 

Beth  the  St?el  Wire  pallet  (Rolled  Expanded  Metal  Deck)  and 
the  Steel  Wire  Fallot  (Pibrebcnrd  Peck)  were  loaded  with  IOC  lb  bags 
cf  sugar  and  were  tiered.  by  warehouse  personnel  under  usual  warehouse 
conditions  ns  inflected  by  Photo  we^ntlve  #23-1,  Page  ym \  ,  The 
bottom  pallet  had  the  Rolled  ScpAndad  Metal  Peck  and  carried  ?,  total 
load  of  9OI3  .lbs,  7h*  next  pallet  was  th*  fibrsbeard  deck  typo  ».nd 
carried  a  total  load  cf  ISoC  lbs, 

2a  s  proper  pallebis atioa  of  bagged  goods  ordinarily  requires 
th>t  tho  bottom  surface  of  tho  pallet  hare  approx l sin t ely  2/}  the 


bear! 
,-c  ch  s 
or  4er 


v  are-  cf  the  top  surface  cf  the  pa 
will  net  project  through  the  bettor, 
that  a  firm  base  may  be  provide-,  f- 


.ust  in  crJe*  that  the  V  -  oA 
part  of  the  pal  lot  an4  ir. 
r  leads  which  'ay  bn  tiered 


The  17*  vy  Standard  Mao-d  Pallet  i#  *r  exnsple  of  exr 


pallet  for  use  in  the  tiering  of  bagged  *r>od»-  An  exaup'^  of  such 


tiering  is  illustrated  by  Photo  lagativo  #28-2,  Page  29, 

The  percentage  of  bottom  area  to  top  area  of  an  overage  Standard  17* vy 

Vood  Pallet  is  59^  The  percentage  of  bottom  area  to  top  area  for 

» 

both  the  Steel  Wire  pallet  (Jlbreboard  Dock)  and  the  Steel  Wire  Pallut, 
(Rolled  Expanded  Metal  Deck)  is  21^.  When  the  parcontage  is  as  lew  as 
that  indicated  lor  the  pallets  under  consideration,  it  is  usually 
found  tint  the  begged  goods,  being  of  a  rather  fluid  nature,  force 
themselves  up  into  pallet  openings  and  otherwise  do  not  provide  a 
stable  and.  uniform  load  distribution.  Such  was  found  to  be  the  case 
for  the  pallets  being  investigated.  Much  difficulty  vaa  anccunt  red 
in  forming  t  stable  ti^r  and  when  th*  tier  was  fi.Jilly  formed  it  was 
condemned  as  unsafe  by  tha  warehouse  supervisor.  Such  tiGr  is  indi¬ 
cated  by  Photo  #28-1,  Page  21.  a  close  up  '  lew  0^  tne  tic-r  is  shown 
by  Fhcte  #25-7 »  Pnge  23,  As  may  be  seen  by  ih..  enlarged  clew  tfco 
bagged  sugc.r  projects  down  due  to  the  flexibility  of  Un  Pibrnbonrd 
Deck  o!’  tho  pallet  and  the  b,ngg«  d  sugar  fretr  to;.'’  load  underneath 
projects  through  the  open  bottom  spaces  cf  th->  pallet.  This  results 
in  a  "  ry  bad  condition  when  it  is  necessary  t~  insert  ?•  fork  truck 
into  che  pallet  in  order  to  move  a  load  as  the  b ••>:<?  n^o  then  subject 
tr  tearing  and  considerable  time  is  required  tc  prep  rly  place  the-  ferki 
if  it  is  at  all  possible  to  insert  them.  Photo  #2S-7»  Page  25,  "Iso 
inJi ectes  the  limited  amount  of  bearing  surface  furnished  by  the  wire 
ecus  true  lion  of  tha  underside  of  tbs  pallet. 
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When  the  loads  were  removed  from  the  p-  llets  after  on 
.  it  v  **  found  t.v  t  in  the  case  cf  the  Pi  br. .'board  Deed,  Vi. 


Fal 


vr.or>:  re  or. 


-  it’ t  . .  Ci  6'  leaded  ■»;  t.a 


i  goeds  and 


-  *>•  l 


eibrnittod  to  a  total  load  of  l‘i$G  pcu.n'%  the  Ftbroboard  Dock 

hod  crack ad  ru&  hod  punched  through  as  indicated  by  Ph  to 

Pa^e  2$,  Such  emek*  ii  the  oallet  dec*-  wore  it  to  conccn'r°tcd 

4» 

loading  *iractly  over  the  vortical  pillar  wires  s<r  ••  rating  the  top 
from  the  bottoi..  of  the  pallet,  Th  «e  vertical  vires  cvubo  n  break 
throng*  of  the  dock,  due  to  the  manner  of  *ei  i nj;  tho  side  nf  thuao 
liras  to  the  sides  of  the  horizontal  d«. ok  support  wires.  This 
arrangement  •- upon  as  the  end  a  of  th.  v  rt  cc.l  wir  a  to  art  n  pie  rc< 
point  through  the  dock. 
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7SSX  #5  “  0VEP1QAD  TEST 


STjL'HAjD  TEST  PRCC3EPRI 

Each  pallet  shall  be  individually  tested  for  overload 
condi f<ons  with  a  uniformly  distributed  load  of  40,000  lb*.  U  be 
held  for  one  nou r,4 

It  1”.  not  believed  pallets  will  ordinarily  b8  subjected  to 
total  loodg  above  20,000  lbs.  but  in  rare  instances  it  any  be 
necess  iry  to  store  itens  cf  gre-ter  weight  on  pallets  and  this  test 
is  intended  tt  rive  an  indication  cf  overload  r.  pacilities  of  the 
pallets. 

Tpe-"’  rv* -.*■**  -tt 

i.  -  vw.  *-*  .lvi‘0 

JLr.  endeavor  was  mad*  to  load  earn  wire  type  pallet  with  a 
total  load  cf  ‘*U,tOO  lbs.  in  11.200  lb,  ir_  a~2nt3.  Those  increments 
were  cbt"inc4  with  the  us®  of  cast  iron  clocks  ec-iiuped  wi  th  lifting 
•Vc'-s  and  r.r realty  •’«»<*  in  iry  dock  operations,  ?he  site  cf  the 
blcchw  is  27"  i  2/fl  by  length,  permit  ting  tvw  such  blech*  to 
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l»*peet*4  for  failures,  2he  St wn-'rr*  Favy  Food  Pallet 

wee  also  subjected  tv?  the  eruditions  of  this  tout,  for  comparative 

purpose** 

smug 

A  total  load  of  44,000  lbs,  was  placed  on  the  Steel  ’fire  Pallet 
(Idled  fcpaed.»d  Metal  Deck)  without  apparent  signs  of  failure  during 
the  ioediag  cycle.  This  load  reoained  on  the  pallet  for  approximately 
#ae  at  which  time  the  pallet  suddenly  collapsed  and  flattened 

tc  the  groun  ,  Inspection  revealed  that  failu.9  occurred  by  the 
bending  of  »310w  cu„s  vertical  support  wires  forcing  one  side  of  the 
U  shaped  vertical  nests®  The  bending  of  these  wires  followed  one 
general  rat  tern  for  **A1  the  poets  and  w^s  located  at  tho  low-  r 
83Cwion  of  tho  4"  high  wire  columns  at  the  upper  point  cf  tangency  of 
the  bend  of  the  ”tJn  section.  It  was  apparent  fren  inspection  that  the  o 

one  side  cf  the  ,,U,!  section  bent  and  fail’d  as  a  column  whereupon  the 

load  and  the  pallet  deck  shifted  and  caused  the-other  le^  of  the  uTJn 

columns  to  atrai  ht'n  out  from  sidewise  force  instead  of  binding  from 
a  expressive  action.  The  wilds  were  all  found  to  be  intact. 

Sxaiaination  of  the  asphalt  ground  surface  shewed  the  inprint  of  all 
the  vertical  posts  tc  be  similar  and  that  the  weight  was  reasonably 
transmitted  proportionally  dove,  through  e«ch  vertical  stringer, 

The  Stool  Wire  Pallet  (Fibreboard  Dock)  was  loaded  to  22,400 
lbs,  without  indications  of  failure*  While  tva  riggers  were  loosening 
the  shackles  following  tho  placement  of  the  third  11,200  lb  load  the 
pallet  suddenly  collapsed  and  flatten’d  out  on  the  ground,  Sxanination 
snowed  vhat  failure  occurred  in  much  t.io  same  man cor  as  the  Steel  Wire 
Pallet  (Rolled  Expand  ad  Metal  Deck  ^ .  See  Photo  negative  6] 

A  go  Y) _  to  observe  this  condition  note  tb->  fc 


th.v*  vertical  .264 
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ilia,  wiy«s  forair-y  the  *V*  posts  on  one  sido  of  the  pallet  bent  In 
opposite  directions  indicating  a  non*®hifting  off act  with  that  side 
of  Sh#  top  deafc,  T^o  of  these  "T”  posts  were  found  tc  be  sheared 
shore  the  posts  are  welded  tc  the  .254  longitudinal  bonring  bottom 
wire**  Bio  asphalt  ground  surface  beneath  the  pallet  indicated  by 
indentations  underneath  the  vertical  pcste  th*c  the  weight  was 
reasonably  distributed  down  through  *11  the  vertical  stringers. 

It  was  noted  that  the  direction  of  superstructure  collapse 
was  identical  for  both  types  of  steel  wire  palate.  Photo  Negative 
*  67-71*  .  Pv*  _J5_  indicates  such  failure  occurring  in  a  direction 

parallel  to  the  31*  fc^de  metal  betton  plates. 

The  Standard  Navy  Wood  Pallet  loaded  with  the  total  load  of 
h4pg00  lbs  satisfactorily  maintained  this  load  for  a  period  of  one 
hear.  When  the  pallet  was  unloaded  and  inspected,  there  were  no  signs 
ci  f.ailuro.  It  was  noticed.,  however,  that 'there  was  a  slight  permanent 
co3pres*ion  of  the  bottom  boards  of  the  pallet  indicated  by  n  l/lo” 
exposure  of  the  heads  of  the  drive  screw  nails  on  that  pallet  side, 
whereas  before  conduction  of  this  test,  such  nailhaads  were  flush  with 
the  bottom  boards  of  the  pallet, 

COrCT,!TSIONS 

Both  types  ®f  pallets  are  not  satisfactory  for  and  cnnhfl 
maintain  a  load  cf  44,dOO  lbs.  The  Steel  Wire  Pallet  (Helled  Expanded 
Metal  Beck)  was  found  to  have  more  compressive  strength  than  has  the 
fibreboard  Beck  type.  This  condition  is  attributed  to  the  fact  that 
the  vertical  "U”  stringer  posts  .ff  the  Rolled  Expanded  Met1!  Dock 
Pallet  are  constructed  from  ,310"  dia.  wires.  This  p.asents  a 
consider -'ble  difference  compared  to  the  .  2o4a  din.  wires  utilised 
for  th«  **TTM  rhapad  post  suupoais  of  t’-’a  ^ibr^hc®?*  Deck  Pallet, 


It  i.  to  -be  notes  that  Doth  jp"Het.  wr.  able  t»  maintain  a  15,000 

lh.  Ions  for  a  one  month  stown.^o  ported  la  Soot  f’  of  the  StnnSarit 
Test  Procedure. 

The  Standard  Ifcwy  Wood  Pallet  ha.  indicated.-  that  it  will 
acutely  maintain  a  load  of  44,200  lb.  for  a  period  of  one  hour. 
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pallet  shall  b®  loaded  with  a  unifcm  wei,^t  of 
epproxia&t®ly  3,500  pounds,  On®  side  of  the  pallet  shall  b©  lifted 
to  a  height  of  2M*  end  then  suddenly  dropped.  Pall®t  will  then  be 
•aaained  for  failure  or  deformation.  Sach  pallet  shall  be  subjected 
to  three  of  «uch  drops  and  a  report  made  on  the  condition  of  the  pallet. 

In  actual  practice  it  is  f®und  that  pallets  are  often  subjected 
severe  ehock  by  inexperienced  or  careless  operators  of  materials 
handling  equipment.  Elis  test  has  been  devised  to  indicate  each 
pallets  reaction  to  such  sheck  loading  under  aver age  maximum  lend. 

TEST  C0EPinQ38 

Both  the  Steel  Wire  Pallet  (Rolled  Expanded  Metal  Reck)  and. 
the  Steel  Wire  Pallet  (Pibreboard  Reck)  were  loaded  in  a  normal  ware- 
house  maimer  by  warehouse  personnel  with  wood  ''oxes  containing  stool 
edge  protectors  and  weighing  206  pounds  per  box.  Th-  weight  of  the 
boxes  did  not  permit  the  warehouse  laborers  to  pick  up  and  place  the 
load  on  the  pallet.  It  was  necessary  to  push  each  box  on  «dg©  to  its 
position  and  then  drop  the  box  from  its  corners  ante  the  pallet  deck. 

The  two  pallets  were  loaded  to  3330  lbs  each  and  steel  strapped.  The 
loaded  pallets  were  then  tilted  up  on  one  end  by  fork  truck  to 
approximately  24"  high  (Sec  Picto  Negative  Page  39  and 

dropned  suddenly  by  backing  the  fork  truck  away  from  the  pallet. 

This  procedure  was  repeated  three  times  with  each  pallet, 

RSSTJLTS 

(l)  The  Steel  Wire  Rnilet  (Fmadwocd  Reck)  cracked  and  broke  through 
when  the  first  lox  was  dropped  to  the  pallet  deck  by  the-  qrtroY  jvl** 
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tofias  F*ll«t  loading  operations.  Tho  approximate  distance 
If  tk!  wraw  of  the  tilted  box  «a  16*.  Resulting  dmn^o 
*7  Koto  f0Mv  F«|«  Hi  > 

{%)  She  tteel  Iftfi  Pallet  (Sol lei  fepnnded  Ket«l  Seek)  absorbed  very 
mil  end  with  no  damage,  the  shook  caused  by  the  dropping  of  boxes 
oa  Its  deck. 

(3)  "Ain  the  tilted  load  wae  dropped  to  the  ground  the  Steel  Wire 
Fallot,  (Pibreboard  Deck)  eat  found  to  be  damaged  duo  to  a  breaking 
through  the  deck  of  tho  support  wire*  immediately  below  the  pallet 
deck  and  *leo  a  punching  through  the  deck  of  the  vertical  wires 
separating  tho  top  end  bottom  of  tha  pallet.  This  damage  is  indicated 
by  Photo  ^hO-3,  Page  Up  . 

(U)  The  Steel  Wire  Pallet  (Roll ad  Sxpanded  Metal  Deck)  when  submitted 
ts  the  <^rop  test  showed  no  damage  or  deformation  of  the  pallet 
structure* 

(5)  Dr^nage  resulting  from  shock  condi tiuas  was  accidentally 
demonstrated  during  prapsrntiens  for  Test  #7,  “Tewing  ^ast".  Such 
illustration  c*  daeage  is  included  here  as  a  matter  of  information  and 
is  indicated  by  Photo  <*51-4,  Page  U3  .  A'Steel  Wire  Pallet  (Pibreboard 
Deck)  was  loaded  with  a  wire  strapped  3500  lb,  load  and  thic  pallet 
accidentally  toppled  to  the  greurm  from  a  moving  five  foot  high 
trailer  flat  truck  during  transportation  to  a  renote  test  area.  The 
lead  landed  upside  down  with  the  pallet  uppermost  and  resulted  in 
considerable  damage  t*  the  pallet.  There  was  «  cenplete  b^es5t»*ge 
of  the  Pibrebor rd  Deck  and  considerable  bending  of  the  wire  und.er- 
stracture  to  eenfcm  to  the  ©hap©  of  the  fallen  load.  It  is  to  be 
noted  that  the  Pibr.board  Deck  contributes  no  strength  to  the  Pallet 
Stricture. 
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concurs  loss 


(1)  9m  Steel  Jfire  Pnll3t  (Pibroboard  Deck)  Is  not  snitabl -  for  uae 
idwn  submitted  to  rou^i  treatment  or  shock  loading  condition*  duo  to 
the  resulting  damage  to  the  Tib  regard  Deck. 

(2)  Iba  Steel  Wire  Pallet  (Soiled  Xxpon^od  Kotal  Deck)  iq  satisfactory 
for  use  in  which  normal  warehousing  treatment  or  shock  loading  is 
inTolred.  This  pallet  was.  found  to  ba  very  resilient  to  arch  loading 
and  could  very  well  absorb  shock  damage  without  injury  to  the  pallet 
load  or  to  the  pallet. 
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KYl'SCr  TEST  -  UNSUPPORTED 


STA2TkHD  TEST  PPOCfSPEZ 

Srch  pall  et  shall  be  tested  for  J  * ,  capability  for  bein' 
dr^v-yed  on  s^nd,  wood,  concrete,  an*  earth  for  n  ninirnn  distance  of 
300  foot  while  uniformly  loaded  by  a  weight  of  apcroxi~atal;'  },^>00 
pounds.  Dra£yinf'  shall  be  by  naans  of  a  drn£  hock,  as  utilised,  for 
Standard  Ynry  Weed  j'llets,  er  by  cables  attached  to  each  pallet. 
Reports  shall  be  mde  in  to  th  successful  passing  of  such  t ••  r t 


by  e oh 


mil  at  without  excess  cisvortion  or  failure  of  the  r.^llot 


struc turn  an*  r  report  shell  also  bo  and*.;  of  the  extent  to  which  0 ->ch 
pallet  tends  tc  ndlg  in"  instead  of  sllUny  cver  e- oh  type  of  nnturiaJ 
indicated. 

The  nbev-.  toot  has  b^an  d.evi sv4  to  indicate  suit*V  Uty  cf 
pallets  for  em,cr.-ency  r.rve  :nts  as  niyht  V-  required  by  th*  Havy 
Ihps:  tr.er.t  in  tine  cf  war,  wherein  1-ck  of,  vl-  brcoa ye  tc,  pro-  r 
n  •ehunic’l  faciliti  3  weul*  necessitate  ■?rn/.-:iny  ins  tea*  o:  c'rr"'i:u; 
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the  entile  w**  wsrjspp«<J  »rouni  the  Piiddl©  stringer*  separating  the  hotter 
t*m  the  t*p  of  the  f  ilet  »n c  then  to  the  extend  llnr  tractor. 

The  type  e?  teat  ground*  ovm  which  ihe  pallet#  wore  towed 
were  of  throv  typos  as  fclle^af 

« 

1)  A  JOO  ft,  ran  ever  a  level,  ceurse  gravel,  raad. 

2)  A  600  ft  run  over  sand  and  30ft  dirt  which  included 
slight  up  find  do*®  .grades  end  a  sharp  right  angle  turn 

f 

at  ./ate re  edge  on  a  beach, 

j)  Ac.  HOC  ft  run  over  reugh  eeurs©  of  varying  slopes 

and  InclirAtioas  eonposed  of  brush,  logs.  weodar  stones 
up  to  12*  in  diajneter,  wooden  debris,  old  concrete 
foundations  and  tall  grass,  several  ditefaes  about 
threo  f$ot  deep  and  four  feet  wide,  a  sharp  slope  about 
3  feet  high*  *  three  hundred  foot  length  of  cinder  road, 
and  <.e  ritht  angle  tnrr.3,. 

l)  Tho  bottea  structure  ®f  both  t;rpes  cf  pallets  showed 
considerable  woar  efter  being  dragged  over  the  }00  ft  run  of  course 
gravel  road*.  Tfee  ,264*’  dia,  pallet  bottom  wires,  in  contact  with  the 
road  were  found  to  have  been  ground  down  to  ,153”  thickness  where  these 

i 

wires  crossed  the  vertical  support  wires.  It  is  estimated  that  a 
continuation  of.  this  :est  for  another  }Q0  f%  would,  have  caused  complete 
ecll*rac  of  thy  bottom  portiere  of  the  pallets  It  was  also  founJ  that 
the  tawing  cable  perneroatly  bent  the  <?ertic«l  ,264s  corner  support 
wires  whore  the  cable  wa3  pass,  d  around  the  rear  of  the  pallet,,  l5he 

wolfs  bonding  tne  vertic  .1  wires  to  the  deck  did  net  break;  apart, 

* 

?heto  #4o~2.  Page  Uj  indicates  the  position  cf  tho  c'ble  daring 
dragging  'p© rat* on  sad  damage  resulting  to  e~nar  wires. 


2}  Me  serious  damage  resulted  to  th*  pallets  whsn  they  ware 

ttws#  carer  soft  sat  til,  and  raid.  Such  iovtu*  conditions  are 

ihdieatsd  b/  Photo  #42-3,  ?«€«  49  .  This  test  wn*  conducted  with  the 

groaad  thoroughly  saturated  after  a  hard  rain.  In  parts  of  the  test 

course  mud  conditions  osdLsted  and  this  sad  caked  itself  between  the 

top  and  bottoa  members  of  the  pellet.  The  pallet  was  dragged  with  the 

3”  vide  metal  plates  on  the  bottun  of  the  pallet  At  right  angles  to 

the  direction  of  travel  as  indicated  in  Photo  #42-3 »  Page  49  , 

photo  42-0,  Page  y)  indicates  condition  cf  pr-llot  upon  completion 

of  this  part  of  the  test.  It  may  be  noted  that  the  3*  wide  natal 

plates  offer  resistance  when  dragged  in  the  indicated  manner  and 

are  distorted  but  have  not  failed,  (Later  tests  over  rougher  ground 

showed  failure  of  such  members  when  these  plates  were  not  placed  in 

the  direction  of  travel),  Several  largo  stones  were  also  found 

fimly  wedged  in  the  pallets  understructure, 

3)  The  Steel  Vtre  Pallet  (^breboard  Deck)  w?.*  first  tow®»d 

over  the  rough  1100  ft  course.  During  this  run  the  3"  vide  plates 
* 

on  the  bottom  of  lie  pallet  were  dragged  in  the  direction  of  pallet 
travel,.  The  Presdwood  Deck  of  the  pallet  did  not  rupture  during  this 
test  run  and  the  pallet  did  not  overturn  miring  the  run,.  Photo 
Page  ^  indicates  conditions  just  before  completion  of  this  test  while 
pallet  was  being  towed  along  the  cinder  road,.  S&rth,  weeds  and  debris 
may  be  noticed  under  the  pallet.  Such  debris  is  better  swwn  in  Photo 
#51-8 ,  Page  S2  which  was  taken  upon  completion  of  this  test  run. 

Photo  #51-9*  P&ge  ^3  it  another  view  of  the  same  pallet  shown  in 
Photo  51-8,  Pago  Eff  ,  but  taken  after  removal  of  debris  to  Indicate 
pallet  damage.  Severe  distortion  of  the  bottom  structure  is  apparent, 
however,  it  is  particularly  important  to  note  that  the  vertical  support 
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vim  separating  the  bottom  from  the  top  of  the  pallet  were  only 
elS.ffctly  bsu*,  When  this  pallet  whs  lowered  to  the  ground  there  was 
so  difficulty  encountered  la  inserting  the  forks  of  a  lift  truck  into 
the  pallet,  aor  of  lifting  the  pallet  from  the  pound  by  neons  of  the 
tvs'*  track*  Photo  51“9»  Pag®  51  aIs©  ahowe  a  looeening  of  steel 
•trpping  which  occurred  during  thle  t^st, 

k)  Since  tho  undor  structure  cf  both  typos  of  pallots  are 
identical  it  wa*  decided  tc  conduct  the  tewing  teat  over  rough  terrain 
for  the  Steel  'fire  Pellet  (Rolle*  Sxpar  »d  Motal  Dock)  with  the  3"  vide 
aotal  plates  across  the  direction  of  travel  in  cr^er  to  provide  a 
comparison  -ith  the  previous  teat  whore  these  plates  wero  pineal  and 
pulled  in  the  diroction  of  travel.  This  pallet  cowed  satisfactorily 
for  approximately  $00  ft  as  indicated  by  Photo  *51-010,  Page  55  » 
taken  after  450  ft  and  moving  up-hill.  This  pfcotfc  indicates  a  digring 
in  effect  of  the  croewwise  3*  vide  bottom  plates  by  condition  of  tho 
ground  over  which  it  is  travelling.  At  approximately  the  5OO  ft  point 
the  pallet  overturned  when  attempting  to  cross  e  3  ft  deep  •’itch  which 
contained  large  rocks.  Photo  51-1 1  Page  indicates  tho  condition 

of  tho  pallet  at  this  point  shortly  after  tension  had  bc^n  applied  in 
an  effort  to  right  the  pallet.  To  win.  with  the  3s  plates  crosswise 
to  the  direetirn  of  travel  caused  considerable  distortion  and  failure 
of  tho  bc-tton  structure.  It  may  be  observed  that  under  righting  tension 
the  velds  for  the  center  vortical  support  wiros  gave  way  at  the 
juncture  to  the  metal  dock.  After  the  welds  at  the  center  section  gave 
way  it  was  necessary  to  dvag  the  pallet  in  such  condition  approximately 
an  additional  5^0  ft  with  th»  end  results  as  shown  in  Photcs  5a~12, 

Page  57  nhd  51-13 t  ?*ge  Jjg .  No  attempt  was  made  to  -  ve  Jr»r.  pallet 

■after  initial  failure  by  taking  particular  care  in  handling  as  ,  t 
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■believed  such  conditions  would  not  be  representative  of  actual  conDat 
handling, 

5)  In  order  to  obtain  comparative  data,  a  Standard  Navy  Wood 
Pallet  with  on  identic;!  lo^d  was  also  tewed  unsupported  over  the  mo 
test  course.  The  bottom  boards  of  the  pallet  were  positioned  with  their 
length  along  the  direction  of  travel  and  the  towing  cable  was  passed  in 
back  of  the  middle  stringer  member.  After  being  towed  approximately 
600  ft  several  cf  the  bottom  boards  broke  loose  when  the  pallet  was 
draggod  up  an  incline  as  indicated  by  photo  #5I~lUf  page  60  .  It 
was  noted  that  only  three  of  the  drivo  screw  nails  pulled  out  of  the 
stringers.  In  all  other  casos  the  nails  held  and  the  bottom  boards 
tore  sff  ever  the  heads  of  the  nails,  In  order  to  drag  the  p-Olefc  over 
the  reminder  of  the  test  course  it  was  necessary  to  wrap  the  towing 
cable  around  the  load  rS  indicated  in  Phtto  #51-24,  Page  6l  ,  which 
also  indicates  the  roughness  of  the  ground  traversed.  The  bottom  boards 
were  completely  separated  from  the  stringers  at  the  completion  cf  this 
run  and  the  pallet  was  riding  upon  its  stringers  as  shown  '"y  Photo 
51-22,  F-ngo  62  * 

CONCLUSIONS 

The  Tests  conducted  on  both  the  Stoe.1  Wire  pallet  (Plbreboard 
Dock)  and  the  Steel  Wire  Pallet  (Rolled  Expanded  Metal  Deck)  indicate 
that  bpth  of  such  pe.lleta  may  be  dragged  nominal  distances  over  rough 
grotind  without  serious  damage  to  pallet  or  load  providing  the  3”  *ido 
neta.l  plates  on  the  bettor-.  the  pallet  are  placed  with  their  length 
in  the  direction  01  travel,  Su  h  member  ’  v*hen  d-~-rod  in  this  position 
verve  as  runners  giving  a  gi^ble  bearim*-,  support.  When  the  pallets  are 
tawed  having  th^so  3”  f>  p*'!cs  wf.th  their  length  at  right  angles  to 
the  of  travel,  resistance  of  tho  pallet  to  movement  Is 
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iner-nsed  and  tmnfe  to  the  pallet  will  result* 

The  underneath  structure  of  both  typos  of  pallets,  which  is 
mainly  composed  of  steel  wires,  does  not  offer  much  resistance  to  soft 
obstructing  natter  such  as  sand  or  imid.  The  pallets  tend  to  sink  in 
such  material  up  to  the  deck  level  and  the  under structure  merely  plows 
through  tho  undersurface  without  considerable  resistance* 

3oth  types  *f  pallets  tested  for  tewing  eharacteristics, 
unsuppertfc  .  proved  tc  bo  superior  to  the  Fnvy  Standard  Wood  Pallet 
under  the  a^mo  tests,  However,  both  types  of  pallets  could  bo 
strengthened  for  towing  unsupported  if  such  a  characteristic  is  of 
primary  importance,  Considering  the  abusive  treatment  to  which  tho 
pallets  wero  subjected  in  this  tact,  it  is  surprising  that  th«v  stood 
up  under  such  treatment  aa  well  aa  they  dirt,  la  emergencies  these 
pellets  can  va  satisfactorily  dragged  unsupported,  for  distances  of  at 
least  a  thousand  feet  over  rough  ground  providing  the  bottom  plates 
ore  in  line  with  the  direction  of  travel  and  not  ^osawise  to  tho 
direction  of  travel. 
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JEST  *8  -  TQECQOiy  TOVTT>  SUITABILITY  TEST 
STAHMRD  TEST  PRQC2DU2B 

Each  pallet  shall  be  tasted  for  its  capability  being  draped 
crer  earth  by  toboggans  of  both  the  finger  type  and  the  solid  bottom 
type  for  a  distance  of  at  least  300  feet  while  under  a  uniform  load 
of  approximately  3,500  lbs. 

This  pallet  test  is  necessary  in  order  that  applicability  for 
such  movement  under  adverse  conditions  may  be  demonstrated . 

TEST  CCrriTIONS 

Palletized  loads  weighing  3,500  lbs.  were  steel  strapped  to 
both  types  of  pallet^  ^d  the  oallets  were  loaded  upon  the  toboggans. 

Two  t’-oes  of  t  jooggans  .  «>re  used  as  follows- 

1)  fork  Type  Pallet  Toboggan  -  As  shewn  by  Photo  67-68, 

Page  65,  This  pallet  toboggan  consists  of  an  upturned  steel  prow 
54n  wide,  to  which  two  steel  runners  are  attached,  a  steel  channel 
rear  towing  bar,  and  two  towing  cables,  the  total  weighing  125  lbs. 

This  toboggan  w*s  designed  originally  for  the  Uavy  Standard  Wood  Pallet 
and  Is  loaded  by  inserting  the  runners  by  hand  as  far  as  possible  into 
the  6”  side  spaces  between  the  bottom  ooardc  of  the  standard  pallet 
The  rear  towing  bar  is  then  lifted  over  the  load  and  placed  against 
the  rear  of  the  pallet.  The  towing  cables  a re  attached  to  th~  price 
mover  and  as  the  prime  mover  moves  forward,  the  pallet  load  is  drawn 
into  position  onto  the  prow  of  the  toboggan.  To  remove  the  toboggan 
from  the  pallet  the  towing  cables  ere  slackened  permitting  the 
raising  of  the  rear  towing  bar  over  the  lead  and  plated  on  the  lead 
above  the  pro",  Then  as  the  p  iae  mover  is  moved  forward,  the 
toboggan  is  drawn  from  beneath  the  pallet.  This  type  of  pallet 


VI 


s 


V 


tebog  it  shown  in  the  rioht  hm<*  «idp  nf  rhr.to  Uh-7.  ?--cr  »;?  . 

At  indicated  by  Phot#  67-75,  6g  .  tho  Solid  3cttoi 

Toboggan  consist*  of  «  solid  botvum  steel  sheet  of  lo  mace  (.Obi" 
thickness),  5  foot  9  inches  Ion?’'  by  4  feet  li  inches  wide  with 
l^xl^xl/d"  nngle  iron  al#nr  tiie  tides,  a  loading  vnr  ie  attache'’ 
to  two  towing  cables.  This  toboggan  weighs  135  pounds,  Tho  te'o  -an 
it  nor-ially  loaded  by  inserting  the  rorr  ond  cf  tho  tobc  y-'h  usd.  r 
the  forward  ond  of  the  pallet,  the  1  op  ding  bar  is  lifted  b^ck  cv  ■.■>?  the 
load  and  placed  again  sc  tho  rear  "f  tho  pod  lot.  Th'  tewing  crlos 


are  thon  attached  to  the  print:  never  and  ~8  the  pri  ug  ne'er  no"  dp  ferward 
the  pallet  ia  drown  onto  the  toboggan.  Two  stops  Kc^t'd  on  beth  aides 
cf  the  rear  end  of  the  tebog  an  koop  the  lc'”’inr  b>r  fr^n  Jr>'Win~  the 
load  too  far  forward.  In  order  to  unload,  tho  tewing  cvlos  nr? 
sir  cke.aed  per-’ittin~  the  raisin  of  the  lcaJ'r.-  ’-nr  over  tho  pallet 


ar/  placin'  .vain at  the  forward  end  r*  the  p-  11-  t.  Then  as  the  pri  . 
never  ".OVDs  forward,  the  le-'Ur.*  bar  forces  the  pal  la  t  off  th ;  tcbc’rg. 

Both  types  of  pallets  were  loaded  on  the  tobr  ans  an’  were 
subjected  to  test  rene  ov.r  the  fcllcwi  ;g  groun- ;  renditions; 

1 )  A  }00  ft,  run  over  ",  level  coursa  vel  read, 

2)  A  I5OO  ft.  run  ever  .*»  3ar,J  r.rr  lees,  dirt  rc-»d, 
including  a  l«vel  *-..d  beach  cf  npprrxisaf'ly 
150  feet  ard  .«  }Q  hrr--’  ten  foot  M.h  slope, 

3)  An  HOC  fact  test  course  of  varying  slop's  an-4 
inclinations  cr.pcs-d  of  vrush,  lone,  tail  crass, 
stcr.  g  up  tc  Id  inches  in  4 in  ;eter  *g.-'  v-.  ■:  " 
nRi f  course  also  eluded  st-v  rai  di  tc.nes  mnni  • 


r  i  3 , 


transversely  -’'cut  3  ft  d*-r  b  ft  wi 


%£-' .  rr 
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RESULTS 


Consideraole  difficulty  ws  experienced  in  att'v*rpting  to  lead 
the  Steel  Wire  PJiets  on  the  solid  botton  typf  tobog>.,nn.  The  side 
edges  of  the  boxed  lo^d,  overh-nelftg  th«  pellet  by  npppoxinetely  }/&* 
wtuld  catch  j»  the  top  of  the  loading  bar  stops  of  the  toboggan  and 
would  erevent  further  loading.  Much  tine  was  consoaed  in  exactly  lining 
no  the  load  to  overcome  this?  situation.  In  this  respect  the  toboggan 
is  at  fault  end  not  the  ■Da'* leu 

The  pallet  bettor  m^bbera  cf  ,2Gb1'  dia.  vires  at  right  angle# 
to  the  Y  wide  plates  did  not  peririt  the  solid  toboggan  to  slide  ■under 
the  pallet  when  th*.  teeing  callus  were  pulled  forward.  When  the  loading 
bnr  atteTT”  ,ed  *o  push  tha  pallet  ferward  theae  cross  wires  would  ja» 
against  tbs  edge  of  th‘j  toboggan  and  prohibit  the  sliding  of  th@ 
toboggan  under  the  pallet.  After  failure  of  several  atterota  to  loud 
the  toboggan  by  tni?  method  the  pullets  were  lift'd  by  fork  truck  and 
lowered  onto  the  toboggan,  No  difficulty  of  such  n«tu?e  w©-'  experienced 
when  leading  the  finger  type  toboggan.  Photo  #to->T,  Page  6j  indicated 

the  Steel  Wire  Pallet.  Rolled  Expanded  Metal  Deck  loaded  on  the  Solid 

\ 

■fetter,  toboggan  in  the  foreground  end  the  Steel  Wire  Pallet  (1Tb  reheard 
» 

* 

Deck)  lorded  on  the  Fork  type  toboggan  in  the  beckground.  Seth  pellets 
ware  loaded  with  3500  lb  a  of  rnaterial,  4t  the  completion  of  the  JOO  ft 
ran  tver  the  coarse  gravel  road  the  solid  bet ton  toboggan  was  worn 
through  in  areas  where  the  lead  ya*  transmitted  through  tho  vertical, 
rapport  wires  cf  the  pallet.  Photo  #^-5»  P^ge  TO  ,  indicates  the 
type  of  ground  ever  which  the  toboggan  wat  palled  ^nd  also  she  ccaditicn 
•f  the  pallet  upen  eonpletio?,  of  this  test  run,  Chalk  circled  areas 
indicate  either  h$les  worn  i? --ar  through  tho  toboggan  or  almest  through* 
Where  tpfc^ggen  vr  s  entirely  worn  through,  the  bottom  wires  of  the  pallet 


were  if  course  submitted  to  -.b  re  si  vs  action;  She  pbrasiva  nrtur*  AT 
this  type  of  surface  l*  Slowly  illustrated  nls*  by  the  innumerable 
scratches  appearing  on  the  underside  of  the  toboggan,  sene  If  which 
are  quite  deep* 

The  Perk  type  tfboggrin  at  th®  conclusion  of  this  teat  rue  ahlwed 
results  of  rbr&sive  action  hut  thia  tyoe  of  toboggan  could  stand 
considerably  acre  of  such  punishment  than  eould  the  solid  bottom 
toboggan  due  to  the  increased  thickness  of  the  bettor*. 

Utilising  the  sru.:  lands  and  the  Same  tobogjra*  the  n*..xt  test 
was  conducted  over  1500  ft  of  sand,  loose  dirt,  and  sandy  beach;  Th® 
start  of  thia  test  is  shewn  in  Phlt®  »^2~2,  Page  ?2  .  Photo  #U2~5j 
Pag®  73  wa*  taken  nidway  through  this  test  with  ;**»  toboggan*  ra  near 
to  the  water * s  edg®  a9  posoibl-  without  bogging  down  the  towing 
caterpillar  tr  xettr.  It  will  be  noted  in  Ph*to  #^~5»  73  that 

a  considerable  quantity  of  r.and  had  piled  uf  «n  front  of  the  sec-- d 
toboggan  which  was  of  the  f®rk  type,  Preliminary  idea®  were  that  this 
w#uld  be  a  disadvantage  due  to  the  increased  dreg  but  practical 
experience  proved  this  to  be  a  decided  advantage  whan  "ovin;  cv^r 
rough  terrain,  Uuder  such  cenditiens  when  a  largo  pock  or  block  of 
concrete  or  other  obstruction  was  encountered  directly  in  the  path  of 
the  toboggan  it  was  four.  '  that  a  portion  of  the  sand  or  earth  ia  ttb&i 
of  t.v  0  toboggan  would  fill  in  around  the  obstruction  and  such  fill 
would  enable  the  pallet  to  pass  over  the  obstruction  with  very  little 
difficulty*  Photo  #^2~1,-  Page  show*  water  edge  conditions  and 
turn  radius  with  pallets  In  toboggans;  Photo  ^'2-1  ■  Ph  _ZL  ‘ 
indicates  toboggans  on  gral*»  a  'riding  fron  beach*  During  the  1^00  ft 
run  over  the  sand  baach  the  prow  of  the  solid  toboggan  flattened 
#u  and  the  loading  bar  tent  th®  rear  of  the  tob^g^o-.  np  due  fo  the 
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1  cad  being  slightly  forward  of  the  in.,5  bar,  This  failure  w*s 
strictly  a  toboggan  failure  and  v&s  in  no  \wy  the  fnult  of  the  pallet. 

Vo  appreciable  da  ge  to  the  pallet*  resulted  from  this  run. 

The  final  tests  *n  the  Steal  Virs  pallets  loaded  on  the 
toboggans  were  conducted  over  the  1100  ft  reugn  course.  A  portion  of 
which  is  shown  by  Photo  n-5.  tr&  _n_.  This  course  was  the  ease 
course  need  for  Test  & ]  (Towing  Te3t-Unsnpported)  and  typical  picture* 
illustrating  such  course  may  bs  observed  in  Photos  5 1-7.  Page  51  , 

Photo  51-10,  ?aga  55  ,  Photo  51-H»  56  ,  Photo  51-l1+»  Page  60  » 

and  Photo  51-2U,  Page  $1  ,  fo'  such  teat.  Both  pallet*  completed 
teat  course  #3  without  serious  damage  to  the  pallet  constriction  snd 
these  pallets  apu»ar  srtis ’--.ctcry  for  such  use.  On  this  teat  run*,  heweve; 
it  was  found  that  the  -olid  bo t ton  tebogjnn  foiled  by  having  the 
inclined  prow  flatten  «it  in  w.j  amo  manner  as  that  observed  on  the 
prewifus  run.  It  was  also  feund  that  the  t owing  bars  of  both  toboggans 
bint  slightly  the  re^r  ,hhU"  din.  vertical  wires  of  the  poll.  1 3  during 
this  run. 
coaqtrsioys 

Results  of  this  experiment  indicate  th  t  the  pallet*  under 
teat  are  sufficiently  designed  in  strength  recuire-enta  to  perforr. 
their  font  ion  under  the  toboggan  method  cf  transportation  for  distances 
of  at  least  3000  ft.  Ho  appreciable  damage  was  discernible  upon  close 
inspec  t«r  such  travel  and  it  appear*  pallets  would  be  satiaf actor;'' 

over  considerably  lsnger  distance*.  It  is  believed,  howe^-.r,  that  a 
considerable  number  of  change*  cful-’  be  u*»da  in  the  toboggan*  to 
improve  operation  and  to  pcevide  far  centingenci  *s  possible  iu 
operatifn  over  rough  terrain.  Difficulties  with  toboggan?  were 
ctnfiroed  vhi*h  we 'a  list'd  in  p-evieu  testa  «*,  t  ?bcggans  by  the 
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Marino  Corps  la  the  Te*t  B sport  #512  (Fallot  Toboggans,  Lifting  Frame*, 
and  MUti)  of  the  Marina  Corps  Equipment  Board,  Marina  Barracks, 
^nastloo,  Virginia,  dated  12  March  1947, 

loth  types  of  toboggan*  vers  specifically  Assigned  for  ths  Bavy 
Standard  Wood  Fallot  where  the  practically  on  if  ora  bottom  bearing  area 
Of  the  pallet  gives  support  to  the  toboggan.  Such  support  is  not 
obtained  when  the  Steel  Wire  Type  Fallot  is  loaded  on  the  toboggan 

since  the  load  it  transsitted  primarily  through  the  vertical  .264" 

» 

support  vires  separating  the  top  froe  ty*  bottom  of  the  pallet, 

Photo  40-5,  Page  70  indicate*  one  result  of  such  transmittal. 

Continued  dragging  over  rough  terrain  would  tend  to  have  solid 
obstruct  ions  cars  in  the  toboggan  in  such  areas  where  the  toboggan 
bottom  is  not  supported  by  ths  load.  The  prow  of  the  solid  bottom 
toboggan  will  not  maintain  its  angle  of  inclination  during  normal 
operations  and  flattens  out.  Present  design  of  such  toboggans  should 
be  changed  to  strengthen  these  units  for  combat  usage. 

Th*  design  cf  the  pallets,  with  one  exception,  appear  to  be 
satisfactory  for  towing  on  toboggans.  It  is  recommended  that  the  3“ 
wide  rsetal  strios  be  extended  the  full  width  of  the  pallet  instead  of 
merely  to  the  first  of  the  three  wires  on  the  *nds  of  the  pallets. 

Such  plates  should  also  be  placed  on  the  extreme  bottom  of  the  pallet 
instead  of  above  the  bottom  wires  since  considerable  difficulty  is 
encountered  when  trying  to  load  wire  type  pallets  upon  the  solid 
bottom  toboggan.  This  difficulty  is  caused  by  the  fouling  of  the 
bottom  wirts  upon  the  edge  of  the  toboggan  -hen  the  pallet  is  pulled 
aboard  the  toboggan  in  a  direction  parallel  to  .he  T*  wide  plate*. . 

Such  bot tom  wires  are  at  right  a  *les  to  the  edge  of  the  toboggan 

and  successively  ^am  against  such  edge  when  the  pallet  is  hauled  aboard. 
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Provisions  rust  be  nade  in  the  design  oi  tie  mliot  *“0  that  it  nay 
be  leaded  Aboard  a  toboggan  froa  any  of  the  four  of  the  pallet 

without  fouling  difficulty. 

Using  the  preheat  solid  botton  toboggan  it  was  necessary  to 
load  the  art  type  pallets  by  placing  aboard,  th*1  toboggan  using  a 
fork  lift  truaV\  This  leading  nsthod  dofe-  ts  ene  of  the  pri  nary 
function*  of  a  tebop  *n  usad  for  co-bat  purposes. 
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Ittefe  pallet  ifttall  be  tested  for  handling  under  awkward 
conditions  uf  these  tests  shall  consist  of  an  upside  down 

test  wherein  a  lead  of  3,5CC  pound*  secured  to  a  pallet  by  strapping 
•hall  be  e&rried  in  an  upside  down  position  for  a  horizontal  distance 
of  20  fee t, 

the  purpose  of  this  test  is  to  demonstrate  the  suitability  of 
a  pallet  to  withstand  Bo/ere  conditions  which  are  occasionally  encountered 
It  also  provides  information  on  the  strength  of  the  pallet  and  possible 
points  nf  pallet  failure* 

mz  ccroxiats 

Both  types  of  Steel  Wire  Pallets  were  leaded  with  3*500  lbs 
as  steel  material  in  boxes,  and  were  wire  strapped*  The  pallets  were 
then  submitted  to  the  following  conditions  of  awkward  handling  ts 
determine  strength  of  asseaolyJ 

a)  Loaded  pallets  were  rolled  over  and  were  then  picked 
bottom  side  up  by  fork  truck  and  moved  a  horizontal  distance  of  20  ft* 

b)  Loaded  pallets  were  maneuvered,  into  different  positions 
by  inserting  the  forks  of  the  fork  lift  truck  under  the  corner  of  the 
pallet  and  inching  the  pallet  along#  This  procedure  wa6  also  followed 
with  pallets  loaded  with  odd  shape  equipment  in  order  to  eliminate 
the  reinforcement  provided  the  deck  by  a  flat  load, 

c)  Loaded  pallets  were  simulated  being  pushed  into  final 
.s  it  ion  by  means  of  the  forks  of  a  fork  truck,  TheStandard  Navy 

Wood  Pallet, was  subjected  to  the  same  conditions  of  this  test  to 
obtain  comparative  results. 


R2ST£TS 


Both  type*  of  Steel  Wire  Ballots  reacted  satisfactorily  when 
submitted  to  the  upside  down  test.  At  indicated  by  Photos  Uo-C, 

Page  62  and  ^2-12,  Page  83*  both  the  bottom  wirps  and  the  3"  wide 
eteel  plate*  cf  the  bottom  of  the  pallet*  showed  slight  bending  due  to 
the  suspended  load  of  },50Q  Xbe,  However,  when  returned  to  normal 
position  the  bottom  structure  very  closely  retimed  to  it*  original 
shape.  Ho  damage  to  the  pallet  decks  resulted  from  the  pickup.  The 
welds  bonding  the  deck  of  the  pallet  to  its  support  did  not  break 
apart,  The  pallets  ware  carried  in  the  upside  down  position  for  a 
distance  of  20  feet. 

When  the  forks  of  a  fork  truck  were  used  tc  tilt  up  on#  end 
of  the  Steel  Wire  Ballet  (Fibreboard  Bed:)  with  the  pallet  loaded  with 
b  finger  type  pallet  toboggan  weighing  125  lb  a,  and  ar.  mde&vor  made 
to  inch  the  pallet  forward  and  backward,  it  was  found  that  the  forks 
pierced  the  deck  of  the  pallet.  Such  piercing  was  due  to  the  non- 
urJ.fora  distribution  of  the  load  which  did  not  pen.it  reinforcing  of 
the  pallet  deck  by  the  load.  The  results  of  such  test  are  illustrated 
by  Photo  50-3  *  Page  84.  Such  method  of  mevement  occur#  in  warehouse 
materials  handling.  Wi,th  both  types  of  Steel  Wire  Pallet®  submitted  te 
such  test:,  it  was  found  that  the  pallets  with  a  },500  lb  load  were 
easily  inched  along  over  a  concrete  warehouse  floor  *,Ad  althou*.  the 
underneath  structure  of  the  pallets  tended  to  dig  in  when  pushed  forward* 
the  physical  strucfc’iro  was  net  impaired.  If,  however,  the  forks  of 
the  fork  truck  are  used  to  push  against  the  vertical  support  wires* 
separating  the  bottom  from  the  ’top  of  the  pallet,  such  wires  were 
found  to  band  as  indicated  by  uhe  left  pallet  corner  shown  by 
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Photograph  42-12,  Pag*  83.  The  Standard  Ka ,vy  ¥«§-.')d  Fallot  n*  able 
to  put  all  conditiens  of  this  tost  without  at.  mrent  signs  of  teaege 
to  its  strict or*. 

sozsimm 

Tha  Stool  Wire  pallot  (Boiled  Sspended  Metal  Beck)  is 
satisfactory  for  awkward  handling  conditions. 

The  Stool  hire  pallet  (Bibreboexd  Bock)  is  not  sat  1  of  act  ary 
for  awkward  handling  conditlonc  doe  to  rapt or a  of  the  pallot  dock 
under  certain  handling  conditions. 

The  underneath  structure  of  both  typee  of  pallets  ar«  « hollar 
•uid  beirg  f creed  mainly  of  .264*  dia.  steal  wires ,  haws  the  flexibility 
and  elasticity  to  absorb  shock,  permitting  the  return  of  the  physical 
structure  to  original  shape  if  the  shock  load  it  oniforaly  distributed. 
When  concentrated  stress  is  applied  to  Individual  sedtsrt  of  the 
underneath  structure,  such  e.eshere  aay  bend,  but  usually  such  bending 
is  not  sereroiy  detrimental  to  pallet  operations. 
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S&ch  pallet  it  to  be  dropped  in  an  unloaded  condition 


directly  on  one  comar,  on  the  flat,  and  alec  upon  ona  aide,  from  a 
height  of  tan  foe*  to  a  concrete  floor  in  order  to  determine  the 
ability  of  the  pallat  to  withet&nd  racking. 

She  purpose  of  this  teat  ia  to  determine  the  resistance  of 
•nob  pallat  to  rough  handling.  It  hat  been  found  that  a  rcpneidBralle 
portion  of  flimgt  occurring  to  pallatt  is  the  resul:  of  aanual  handling 
of  tha  empty  pallatt.  Vhan  a  pallet  falls  or  is  dropped  froa  a  stack 
of  ea^tlaa  it  invariably  drops  on  its  corner  and  racks,  or  tends  to 
distort  fro®  a  rsctaa^alar  to  an  oblique  parallelogram  figure.  If  a 
pallet  is  net  designed  to  safely  absorb  rich  shocks,  maintenance  costs 
say  be  high.  Occurrence  of  such  conditions  are  common  in  stevedoring 
and  general  supply  depot  work.  This  test  is  devised  to  give  an 
indication  of  reaction  to  such  rough  handling. 

TZST  COFPITIOrS 

One  errpty  pallet  of  each  type  was  placed  on  toy  cf  a  palletized 
tier  in  a  warehouse  having  a  concrete  floor,  This  tier  ten  feet 
high,  The  pallets  were  dropped  fro®  the  ter  of  the  ti^r  tc  the 
concrete  floor,  A  total  of  thi et  ■-rops  was  acco.uplished  on  e.--ch  type 
pallet,  The  pallets  e  positioned  sc  as  tc  Ian-’  successively  on  one 
corner,  on  the  flat,  and  on  one  side.  The  amount  of  r-.ck  «as 
determined  by  the  difference  in  measurements  of  the  pallet  diagonal 
dicensiens.  Such  dimensions  were  obtained  both  b  fore  and  after  the 
drop.  In  order  to  obtain  -  bas.»  of  comparison ,  a  St*n •’■'rd.  hfc11  x 
Navy  Vced  Pellet  was  subjected  to  ‘he  s*ne  tests. 
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RESULTS 

Test  results  indicated  that  wi len  the  Steel  Wire  pallet 
(Rolled  Expanded  Metal  Deck)  was  dropped  on  one  corner,  the  decking 
at  the  corner  bent  over  the  7  1  overhang  distance  to  tho  vertical 
aupToorta,  The  1*  "H11  e^^in.;  also  broke  open  at  the  point  of  impact 
but  welds  did  not  part.  This  damage  is  of  a  minor  nature.  There  was 
no  appreciable  difference  in  the  diagonal  measurements  before  and  after 
the  drop.  On  the  other  two  drops  this  pallet  showed  no  damage. 

• 

When  the  Steel  Wire  Pallet  (Tibreboard  Deck)  was  dropped  on 
one  corner,  this  corner  bent  over  the  3"  distance  of  the  overhang  of  the 
dedc  to  the  vertical  supports.  The  top  deck  in  the  general  area  of 
impact  also  cracked  and  broke  up.  On  the  opposite  side  cf  the  point 
of  impact  the  Jiorebonrd  Deck  pulled  out  from  the  "TJ"  edging  a  maximum 
distance  of  1/4".  The  diagonal  .men sur events  of  the  pallet  showed  a 
difference  of  3/4”  after  this  d.rcp  t~st.  When  this  pallot  was  dropped 
on  one  side,  the  ^TJ1*  edging  supporting  this  side  curled  ever  to  the 
deck.  The  Fibraboard  too  deck  ng  in  erreked  and  broke  nt  the  points 
of  impact.  No  damage  resulted  to  this  pallet  when  it  w\*  permitt«jd  to 
fall  flat  in  its  normal  hori position. 

When  tho  Standard  N*vy  Vood  Pallot  was  dropped  on  its  corner 
during  these  tests,  n  difference  in  iicgcnil  measurements  of  2  inches 
wer^  noted  after  the  drop.  In  addition,  the  nails  of  the  top  deck 
were  generally  loosened,  some  being  exposed  '’bove  the  top  boards 
about  one  ouarter  ff  an  inch.  When  this  pallet  was  drooped  on  its 
side  and  in  a  flat  position,  no  damage  resulted. 

cercLtTsicHs 

The  results  cf  precrlbed  tests  indicate  the  Stoel  Wire  Pallet 
(Rolled  Jhcpandad  Metal  Deck)  dCes  sati  sf  °Cverily  ’-m-t  '■equir*m«nts,  It 
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resist*  rucking  reticn  bettor  th*n  doe*  the  ftmdrrd  levy  Wood.  pallet 
And  mxc'u  d MMfi  as  doeo  occur  i*  of  n  minor  nature. 

The  results  of  such  tests  also  Indicate  that  the  Steel  tire 
fcellet  (flbreboArd  Deck)  in  >.o^  s  ;ti>.fac  or/  fcr  rough  handling  conditions 
which  would  induce  pallet  racking,  Under  such  conditions?  the  pallet 
deck  bre-  Ira  up  and.  since  no  support  i*  furnished  the  underneath 
structure  of  the  pallet  by  the  Jecklng,  deferanticr.  of  the  pallt  is 
found  to  occur,. 

Although  the  Steel  tire  Pollet  (Rolled  Sxpanded  Kotal  D-  cIc) 
will  witlistand  nomal  rough  tr’atn^nt  it  will  net  stand  corcartrated 
abuse.  The  und.-r  structure  and  the  vertical  supports  cf  the  pellet  are 
composed  of  single  wires  for  the  rest  part  and  these  are  subject  to 
binding  upon  the  application  cf  direct  e-tmic  which  is  not  distributed 
ov.*r  an  area  of  the  pallet.  It  must  be  remember -.id  that  in  this  pallet; 
design  fcr  punishment  by  con  cent  re.  tod  strain  has  b  n  s>  crific  ^  to 
sore  extent  to  gain  a  mere  important  saving  in  weigh.:,  Th-'  r3«*ult  ir. 
thr  c"  :e  cf  the  St.:ol  Wire  Pallet  (Rolled.  Ixpn*id-'d.  Met  al  Deck)  is  n 
very  '  :cer table  pallet  which  will  stand  sever-’  gen-ral  handling  as  is 
one  our  tered  in  ordinary  asp.tibicus  operations,  but  which  is  net 
inter  od  *c  withstand  intentional  damage  by  forces  ccncur.trated  upon 
-ny  «na  sn-11  section  cf  th’  pnll-t. 
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mmsn  raw  pp.ocsnrei 

Jach  pallet  shall  be  tested  for  movement  by  rollsr  conveyors* 
pipe  rollers,  mi*  skid  rails  when  loAded  with  *pprox tritely  3*500  lbs* 

A  report  Is  to  be  oeds  in  d&eh  instinct. 

rusts  shall  Also  indicate  the  possibility  of  reeving  *  pallet 
with  load  of  3*500  lbs  by  inserting  tne  forks  of  a  fork  lift  truck  undeff 
a  corner  of  tho  pallet  and  inching  the  pallet  into  position  similar  to 
such  a  condition  which  might  b-3  encounter'd  in  loading  a  box  car. 

Tho  purpose  of  these  teste  is  to  determine  if  each  submitted 
pallet  is  conable  of  being  readily  moved  by  er.erger.cy  moans  whan 
regular  equipment  is  not  available. 


T2ST  CG3MTI0K* 


A  load  of  2,iSO  lbe  was  placed  on  each  of  the  two  types  of 


Steel  Wire  ?allets  and  were  subject  to  a  series  of  movement  operations 
corn-only  used  «hen  regular  arterial 3  handling  equipment  is  sot  available 
cr  wr.tre  secondary  moans  of  pallet  transfer  is  necessary.  A  lighter 
load  than  the  recommended  3?  500  lb.  load  was  utilised  a?  difficulty 
w»s  anticipated  with  these  teste.  Arrangements  for  test  conditions 
ware  ns  felloes i 

1)  Hevyar.t  by  Roller  Conveyor 

Two  lengths  cf  15*  wide  staa-'-ird  rollor  eccvay'or  wore 
pine  3d  ad  jo  cent  to  each  other  upon  <*.  wsi  ’house  floor  providing  a 
total  length  ef  conveyer  cf  20  feat.  A  load  of  pallet  was  placed 


upon  or.?  end  cf  this  conveyor  Has  and  was  pr  ;  to 
or.4  by  -usual  effort,  S?.ch  pallet  ms  usoved  4  -0  u 
beir-r  turned  90  d.ngr^fs  upon  ccmpleticn  of  the  first 


rV  opposite 
tna  conveyor, 
-eve- ant, 


2)  itowsasot  tar  Boiler  Bars  -  A  loaded  pallet  vns  placed  Upon 
rollers  pushed  n&acstlly  a  distance  of  20  feet  with  a  minimum 

©f  two  wood  roller*  supporting  tho  loaded  pallet  at  any  one  tine, 
fsar  itaaford  wood  rollers,  6*  dianeter  x  6  feet  longth  of  the  type 
used  by  S*ral  activities  for  such  purposes,  were  utilised  In  this  tost, 
The  test  was  conducted  upon  a  cement  floor  in  a  warehouse,  loch  pallet 
was  acred  twice  upon  the  pallors.,  being  turned  90  donees  upon  ths 
completion  of  the  flret  movement, 

3)  Mot  agent  by  8&lds  -  A  pair  of  6#x£'Jxl5’  long  wood  stringers 
were  plncod  horisontally  upon  a  ceaeat  f'->or  end  spaced  tc  -'.ecorcdate 

a  pallet,  A  loadod  pallet  of  each  type  wne  placed  successively  uoon 
one  end  of  the  "skid*  arranger ant  and  by  neons  cf  a  tow  rope  paused 
around  the  aft  end  cf  the  pallet  it  was  dragged  over  the  tot"! • length  of 
the  wood  skids, 

4)  A  loaded  pallet  of  each  type  wns  node  to  novi  along  a  floor 
by  means  of  an  inching  procedure.  This  consisted  of  a  fork  truck 
picking  up  ene  end  of  the  pallet  and  moving  the  pellet  alcng  by  a- 
repetitive  lift,  cove,  and  drop  procedure.  In  this  test  rise,  well 
as  la  test  conditions  #1,  #2,  and  #3  of  this  movement  test;  n  nuthod 
wns  followed  to  determine  acceptable  directions  cf  travel  afforded  by 
ihe  understructtL-re  bearing  surface  Is  sign  of  the  pallets,  by  placing 
different  sides  forward  during  conductance  of  tests, 

KSSOLTS 

It  was  found  by  test  th~t  Tory  little  difference  w*s  encountered 
in  results  due  tc  the  difference  '*  pallet  lock  cor  struct l on.  The 
under structure  of  such  pallets  are  rracticnlly  identical,  When  a 
loaded  pallet  was  placed  upon  ths  roller  conveyers:  a  considerable 
a.', cunt  cf  manual  effort  «•-  '  r  qul  red  by  tve  men  -ho  pall  t 


along  the  conveyor  end  it  wa*  found  that  interference  level oped  b: tween 
the  understructur*  of  the  pallet  end  the  conveyor,  This  condition  v*» 
more  pronounced  when  the  loaded  pallet  was  positioned  on  the  conveyor 
with  the  3*  *ide  ribbed  formed  bottom  plates  moving  *t  right  angles  to 
the  rollers.  It  was  found  that  in  euch  direction  of  pallet  movement, 
the  bottom  bearing  ,26U*  dia,  vires  would  drop  betweon  the  roller*  and 
beer  against  the  ehannol  iron  frame  side*  of  the  conveyor*,  end  rich 
contact  resulted  in  a  eevore  restriction  of  travel,  Thie  condition  1* 
similar  to  that  iadienvod  by  Photo  #107-0,  Page  92  .  When  tho  paJlet 
was  forced  al  ag  the  conveyor  the  alternato  raising  *nd  dropping  of  the 
vires  between  ths  rollers  rosulted  in  a  considerable  amount  of  pallet 
vibration  nr/  the  exnondi ture  of  considerable  force  to  obtain  movement* 
When  movement  by  wood  rollers  was  attempted  it  va»  found  that 
when  the  3"  vide  ribbed  plates  on  the  bottom  of  the  pallet  voro  placed 
at  right  angles  to  tha  vood  rollers,  eucu  plates  shoved  p  tendency  to 
deflect  but  movement  could  be  nado  although  difficulty  va*  ricnced 
in  inserting  new  rollers  at  th~  forward  end  of  the  pallet,  When  such 
pallet  bottom  plates  ware  placed  parallel  to  th<?  wed  rcllors,  the  full 
weight  of  the  loaded  pallet  was  bom  by  the  cross  wires  which  were  not 
sufficiently  rigid  to  withstand  the  lord  and  failure  of  the  pallet 
resulted  as  indicated  by  Photo  #10lr-<3,  Page  93 

When  the  "sWd*  aothed  of  pallet  movement  w*s  attempted, 
difficulty  was  experienced  in  th^t  the  undorstructure  of  the  pallets 
tended  to  dib  into  tha  vood  idier  pulled  forward.  This  respited  in 
resistance  and  pallet  vibration.  3ueh  me r-t-  r.ts  could  bo  made, 
however,  with  only  .*>  slight  defl  'ii-  n  c  f  the  u_/er  structure  of  thf> 
pallet. 
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then  the  pallet  was  moved  by  "inching8  it  was  found  that  such 


seal  A  be  accomplished  in  ft  satisfactory  manner. 


Beth  Assigns  of  Steel  Vi  re  Pallets  are  not  satisfactory  for 
movement  by  the  emergency  methods  indicated  by  this  test.  Although 
in  each  case*  with  one  exceptions  it  is  possible  to  sore  pellets  by 
such  means,  such  can  only  be  accomplished  by  the  expenditure  of 
considerable  effort,  The  bottom  surface  of  these  pallets  is  considerably 
inferior  to  the  Standard  Bavy  Vood  Pallet  for  the  purposes  of  this 
Movement  Test,  Duo  to  the  fact  these  pallets  are  being  tested  for  use 
as  combat  pallets,  and  that  such  use  would  require  completely  satis¬ 
factory  movements  by  the  emergency  means  indicated,  the  deficiency  of 
the  pallets  indicated  by  this  test  is  of  utmost  importance. 

C 
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aiApmBi;  tist  raocCToat 

2ach  pallet  shall  he  tested  for  the  rate  of  water  absorption 

•  * 

and  the  effect  of  such  absorption  upon  the  physical  characteristics  of 
the  pallet.  The  test  shall  consist  of  li^itly  spraying  each  polls  t  at  the 
rate  of  approximately  one  gallon  per  minute  for  a  period  of  15  ninute 
intervals,  Weights  shall  he  measured  at  the  end  of  15  ninutos  and  the 
test  continued  until  the  rate  of  absorption  becomes  negligible. 

Pertinent  information  regarding  the  condition  of  the  pallet  at  the  end 
of  each  15  ninute  interval  shall  be  recorded.  Observations  shall  include 
conment8  on  the  degree  of  water  retention  on  tho  top  surfaoe  of  the 
pallets. 

Pallets* as  used  by  the  Jfavy  nay  be  subjected  to  the  action  of 
rain,  spray,  or  high  humidity  conditions,  and  it  is  believed  desirable 
to  havo  an  indication  of  the  effects  of  moisture  upon  tho  pallets  and 
of  too  degroe  of  the  retention  of  moisture. 

TSST  COflBITIOHS 

One  empty  pallet  of  oach  type  was  weighed  previous  to  the 
start  of  the  test.  Pallets  were  then  subjected  to  a  fine  spray 
utilising  an  ordinary  garden  hose  with  lawn  sprinkling  attachment 
simulating  a  light  raining  condition.  The  spray  was  varied  In  direction 
to  reach  all  portions  of  the  pallet.  After  spraying  for  a  ^eriod  of 
15  minutes  the  pallets  were  inspected  and  weighed  to  determine  change 
in  weight  due  to  water  collection  and  absorption  properties.  Ip raying 
was  continued  for  15  minute  intervals  until  differences  in  weight  were 
negligible  at  the  sod  of  such  periods. 
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9m  of  th*  pallets  before  spraying  with  water  were 

found  to  he  at  follows t 

Steel  Wire  Pallet  (yibrebo^rd  Deck  —  -  5^  lbs. 

Steel  Wire  Pallet  (®cpanded  Metal  Deck)-  -  fcibi  lbt. 

Standard  Hawy  Word  Pallet - - - -  -  9U  lbs. 

At  the  end  cf  the  first  15  minutes  subjection  to  water  spray 
the  Steel  yir?  Pr.llet  (Fibrehc1  rd  Deck)  showed  an  increase  in  weight  cf 
l/2  lb,  and  the  Steel  Wire  Pallet  (Emended  Mr- tel  Deck)  showed  an 
increase  in  wei^t  of  1  lb,  At  the  end  cf  the  second  and  third  15 
minute  s prey  periods  there  was  found  to  bo  nc  furthor  increase  in 
weight. 


It  wrs  observed  thrt  the  mllot  having  the  expanded  .metal  deck 
showed  a  /roater  tendency  to  retain  water  drops  upon  its  structure. 

Th  >so  droot  clunr  to  the  diamond  mosh  design  of  the  pallet  similar  tc 
beads  of  sweat.  When  water  collected  on  the  Pi  or  aboard  Deck  pallet, 
the  d  oplets  would  tend  tc  cor.tine  and  roll  eff  the  ed^es  except  where 
sll^Mly  concave  .arena  existed. 


It  ir.s  further  observe"  th>  t  both  "f  the  above  toilets  returned 
to  a  complete  state  cf  dryness  1~  minutes  i.ft  r  conclusion  of  the 
wurnyln*  testa.  Iris  test  was  conducted  on  r.  %r»rr  summer  day. 

At  tho  end  cf  +  he  first  15  minut  ~  r*  »->ter  -or  yin”,  the 
St-n^rd  N-vy  Wood  7 .mils t  weighed  97  lbs,  ,-y.in  cf  *hroe  pound:;. 

Hi'  next  19  .minut:  per.:  5  showed  a  fur  the.  r  “'in  of  co»  rcun4-  ru;d  thr 
following  p,  riod  *>  t>ln  cf  c-  —half  pouri-  with  nc  further  increase  in 
wri  l;t,  Trtnl  gin  in  weigh*  was  therefore  four  an-1*  one  half  pounds 

fer  r  firs  <1  vrb.ht  cf  pob  It? 

CC-’OTSIOPS 

Tbs  d e^r  ’  cf  wr  t->r  '  vc:rr  tier,  and  retention  cf  both  v-nllets 


is  negligible,  Such  a  characteristic  is  tuporicr  tc  the  8tnndnrd 
Inwy  Wood  ballots  wherein  water  absorption  amconts  to  a ad  nay 

roach  a  ralut  as  high  as  20#  undor  f&werablo  ccn-’itions,  The  steel 
construction  and  design  of  the  tested  pallets  eliminates  pcssibi?iti#s 
of  detrinontnl  weight  ,jnir<s  due  to  writer  accumul  ntien.  Tho  Steel 
Wir*  pallet  (Boiled  Expended  Ketnl  Beck)  is  particularly  well  designed 
in  this  respect. 


«c  7- 


SB  ti&  -  o»  SSSE2 M 


— 4«mh  mtt  XOCBBBSt 

JEggsaeag 

Pfcllels  are  to  be  subjected  to  oil  and  grease  applications 

and  a  record  amd*  la  regard  to  ©as®  of  eleening,  degree  of  absorption* 

a ad  possible  changes  la  physical  strength  and  efficient  load  carrying 

characteristic*  foe  to  oil  absorption*  Observations  are  to  include 

the  degree  of  retention  of  odor  by  the  pallets*  if  any,  in  order  to 

Avoid  Odor  contamination  of  succeeding  loads;  for  example,  the 

* 

contamination  of  a  later  load  of  butter  by  a  previous  load  of  fish* 

It  has  been  found  that  pallets  may  be  exposed  in  actual 
practice  to  oil  and  grease  f tot  overhead  cranes,  or  other  materials 
handling  equipment  and  also  In  some  cases  to  spillage  of  load  contents 
or  absorption  of  odorous  oils.  It  is  believed  advisable  to  indicate 
the  degree  of  penotration  in  such  cases  to  show  the  possibl?  degree 
of  contamination  to  le*er  loads  and  also  to  determine  if  structural 
harm  may  bo  done  to  the  pallet.  It  is  also  desirabl-  to  know  in 
such  cases  if  cleanliness  nay  be  quickly  regained  with  little  loss 
of  time  cr  effort, 

TEST  QOSDITIOSS 

Preps  of  oil  were  uj  .lied  to  the  deck  end  underetructure  of 
both  types  of  pallets  by  means  of  a  hand  operated  oil  can.  The 
degree  t,~  oil  penetration  was  observed  and  an  attorrpt  made  to  wipo 
th«  pallet  clean  with  dry  rags, 

3SSPLTS 

Cn  the  Steel  Viro  Pallet  (Rolled  Expanded  Motel  Beck)  it  was 
found  that  the  oil  droplets  w^ro  not  absorbed  and  wore  easily  removed 
from  all  parts  of  th-:  pall  i  by  rubbing  with  a  waste  rag* 
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On  the  Steel  Wire  Pal  let(Fibr3b  card  Dock)  it  was  found  that 
normally  there  was  no  oil  absorption  and  tho  pallet  was  easily  wipod 
clean.  If,  howor-r,  the  Fibreboard  Dock  were  broken  or  cracked,  it 
was  found  that  oil  would  rapidly  penetrate  into  the  broken  portion  of 
the  docking  where  the  dock  was  not  protected  by  tho  aluminum  paint. 
Scratches  upon  the  p  allet  decking  else  p  mitt 'd  absorption  of  oil  into 
the  Fibreboard  Deck, 

CQyCLTJSIOFS 

The  Steel  Wire  Pallet  (Rolled  Expanded  K-stel  Book)  doos  not 
show  any  degree  cf  oil  absorption  end  is  satisfactory  for  oil 
conditions  as  illustrated  by  this  tost. 

Tho  Steel  Wire  Pall  t  (Fibreboard  Deck)  doos  not  show  oil 
absorption  es  long  as  the  deck  is  intact  but  will  readily  absorb  oil 
upon  marring  or  broaking  of  the  deck. 
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Sfceh  pallet  shall  be  teemed  tc  indicate  Aether  or  not  a 
protective  seating  baa  been  applied  acd  a  report  made  indicating  the 
effeetiveaeee  of  such  coatings  where  applicable.  In  order  . .  3ecure 
required  information  each  pallet  shell  be  itneersed  for  12  hoars  daily 
for  a  period  of  two  weeks  to  the  action  of  sea  water.  At  the  end  of  the 
12  hours  inversion  the  pallets  are  to  be  allowed  tc  dry  for  12  hours 
and  then  agioln  immersed,  At  the  end  of  the  tost  a  report  will  be  mAde 
Indicating  deterioration,  cuch  as  rust,  etc.,  and  the  general 
effectiveness  of  protective  coatings  on  the  pallet  conponents. 

Although  tho  above  test  would  at  first  appear  to  bo  more 
eevore  than  would  be  indicated  by  practiced  applications,  this  is 
explained  by  the  fact  that  an  attempt  is  being  raado  to  sbtain 
deterioration  data  within  a  relatively  short  period  cf  tin«  and 
consequently  severe  conditions  mist  necessarily  be  imposed.  Navy 
pallets  aro  usually  submitted  to  waterfront  conditions  of  high 
humidity  and  salt  or  sor  writer  atmosphere,  and  deterioration  "-ay  in 
semo  casec  be  high  if  protective  nsnrcs  nra  net  built  into  the  pallet. 
It  is  beliovod  tho  n^oro  test  will  rive  an  indication  cf  the  protection 
afforded  in  difforont  types  of  design, 

TXST  COBDITIOSS 

|cc  e*ch  of  the  two  typos  of  steel  wire  pallet  was  secured 
by  a  ti,  line  and  dropp'd  over  a  bulkhead  waul  until  the  pallet  w>s 
ecapletely  immersed  in  the  sen  sater  of  Sew  York  Harbor,  At  the  end 
of  a  lb  hour  period  of  salt  water  immersion  the  pallet  was  left  tc 
dry  for  a  period  of  8  hours,  Iho  time  for  immersion  was  above,  the 
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mininam  retired  by  the  "Stand^r*4  PrHot  Tost  Procedure."  It  vao 
eseery  to  niter  immersion  tine  fron  the  recommended  12  hours  for 
totting  convenience,  Such  schoduio  of  immersion  and  drying  was  followed  . 
for  h  period  of  one  month  and  during  this  tine  daily  observation*  wore 
made  regarding  the  protect! re  qualities  of  the  paint  covering  the  pallets, 
figSOXTS 

After  the  third  day  of  son  water  inversion,  the  protective 
coating  cf  both  types  of  pallets  shewed  a  blistered  condition.  The 
total  nuasocr  of  hours  of  salt  water  inversion  at  this  tino  was  56  hours. 

It  w"s  then  observed  that  the  blistered  paint  could  be  scraped  off  by  a 
fingernail,  and  that  salt  water  was  found  to  be  in  contact  with  the  steel 
wire  under  the  blisters,  A  rusting  of  the  pallets  steel  structure  w^s 
also  noticed  in  cravioss  not  protected  by  paint  and  in  uncoated  portions 
of  the  *TJ"  edging  around  the  pallet  deck,  tfhen  the  pallets  were 
permitted  to  dry  for  n  period  of  8  hours  it  was  found  the  paint  blisters 
would  dry  up  and  the  pallet  would  "a rate  its  original  appearance,  rfter 
a  wouk  of  alternate  immersion  and  drying  the  pallet  developed  a  widespread 
mating  condition  and,  at  the  end  cf  one  month's  tine  the  protective 
costing  of  the  pallet  had  practically  disappeared.  Photographs 
Uo-l,  Page  102  and  40-£,  Page  103.  illustrate  condition  of  n  pallet 
"ftcr  a  period  of  one  aenth’s  tine  of  alternate  wetting  and  drying  by 
sen  water,  Paint  blisters  soy  bn  observed  in  both  photos.  Dark  are** 
indicate  rusting, 

Vhen  the  Steel  Vire  Pallet  fibreboar^  Dock  was  submitted  to 
this  test  it  was  found  th-t  the  deck  tep  vogan  tc  warp  with  ismertien 
and  th*t  upon  drying  the  deck  top  distorted  Into  a  wavy  sheet,  which 
condition  was  then  permanent. 


ZmCUJZMMS 

—wwwim  \-Mtm 

The  protective  costing  applied  to  both  types  of  Wire  Pallets 
is  not  Adequate  fvr  conbat  usage.  The  coating  as  applied  appears  to  be 
sprayed  alum! nun  paint  and  it  is  believed  this  has  boon  furnished  withoxit 
serious  thought  being  given  to  corrosive  conditions  which  nay  result 
from  conbat  usage.  It  is  recommended  that  the  manufacturer  secure  a 
sui  .  able  coating  which  will  meet  the  requirements  of  this  test. 

Care  should  be  taken  during  application  of  such  coating  to  insure 
complete  coverage  of  the  pallet,  locations  inaccessible  for  painting 
in  the  completed  pallet  should  be  painted  previous  to  the  assembly 


process. 
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TOST  PROCEDURE 

Pallets  aro  to  bo  tested  to  determine  the  fire  resistant 
qualities  in  each  case,  A  gasoline  blow  torch  flame  shall  be  directs 
upon  sample  portions  of  the  pallet  to  determine  if  the  pallet  is  rer> 
readily  ignitnbls,  partially  resistant,  or  is  fire  proof,  Attention  it 
to  bo  given  to  the  deterioration  or  inflammability  of  protective  coetir^j 
and  deterioration  of  strength  qualities. 

It  is  not  particularly  desirable  in  most  instances  that 
pallets  be  completely  firsprocf  but  usually  it  is  necessary  that  they 
bo  fire  resistant, 

i*  fire  raising  the  temperature  to  that  necessary  to  ignite 
an  or  Unary  hard  wood  pallet  would  in  all  probability  destroy  the 
pallet  contents  and  there  would  bo  no  point  to  considerable  cost  to 
secure  fireproof  pallets  in  such  cases. 

It  is  necessary,  however,  to  have  a  general  idea  of  fire 
resistant  qualities  for  proper  pallet  application  and  it  is  believed 
the  above  test  will  give  such  indication, 

TOST  CONDITIONS 

One  empty  pallet  of  each  typo  was  transported  to  an  open 
outside  area.  At  such  place,  a  flame  from  a  hand  operated  gasoline 
blow  torch  was  directed  to  different  portions  of  the  palloi.  During 
the  application  of  flame  to  each  pallet  the  reactions  of  the  pallet 
to  such  test  were  noted, 

RESULTS 

The  Steel  Wire  Pallet  (Rolled  Expanded  Metal  Dock)  was  proven 
to  be  entirely  fireproof,  The  aluminum  paint  covering  such  pallets 
did  not  check,  blister,  or  ignito0 
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The  Steel  Wire  Pallet  (Jibr ©board  Deck)  was  censiderably  fire 
resistant  u  long  as  the  pallet  deck  was  act  breksn.  When  the  flame 
was  directed  to  a  broken  portion  of  the  *7ib?eboardn  deck,  the  deck 
c&oght  fire  and  burned  slowly,  it  the  end  of  fire  minutes  this  fire 
was  still  burning  but  had  not  increased  in  rate*  Such  fire  wee  easily 
extinguished  with  sand. 

SBmBZiS®. 

The  Steel  Wire  Pallet  (Boiled  Expanded  Metal  Peck)  is  entirely 

fireproof. 

The  Steel  Wire  Pallet  (Eibreboard  Peck)  is  considerably  fire 
resistant  and  is  very  difficult  to  burn  unless  the  deck  is  in  a  broken 
conditien.  When  ignited  the  pallet  burns  very  slowly. 

r. 

Both  types  of  pallets  are  cevered  with  an  aluminum  paint  which 
is  not  affected  by  fixe. 


-106- 


TEST  #l6  -  SmT  RSS I  STARTS 


ST AI3&1D  TEST  FROCSDORB 

j^ach  pallet  shall  bo  tasted  for  sweat  resistance,  being 
placed  in  a  refrigerated  space  at  a  temperature  of  (0°)  for  a  period 
if  12  hours  and  then  exposed  in  a  room  having  a  temperature  of 
approximately  (80°)  and  a  humidity  of  850.  The  degree  of  sweating  shall 
be  observed  ten  minutes  after  being  placed  in  the  warn  room,  . 

The  retention  of  water  undsr  sweating  conditions  may  in  some 
cases  be  important  and  information  in  this  respect  and  in  regard  to 
effects  of  sudden  temperature  changes  may  be  obtained  from  the  above 
test. 

TEST  CONDITIONS 

One  empty  dry  pallet  of  each  typo  was  weighed  and  then 
subjected  to  a  stowage  period  of  noro  than  12  hours  in  a  refrigerated 
warehouse  having  an  inside  temperature  of  minus  '  F*  -At  the  end  of 
this  period  the  pallets  were  transferred  immediately  to  r  covered 
outside  platform  of  the  building  and  allowed  to  condonse  moisture  from 
the  air  for  a  period  of  10  minutes.  During  this  period  the  temperature 
and  relative  humidity  of  the  outside  area  was  recorded.  At  the  end  of 
the  ten  minutes,  the  pallets  were  weighed  to  establish  the  amount  of 
moisture  present  on  the  pallet  structure  and  were  observed  to  determine 
the  distribution  of  such  moisture,. 

RESULTS 

The  weather  data  of  the  outsido  test  »iea  was  recorded  by  a 
hnnd-eapi rated  psychcmoter  as  fellows?  Wet  bulb  temperature*-  7^°* 
dry  bulb  temperature,  82°,  relative  humidity,  680.  Moisture 
immed-rttely  begru.  to  collect  on  both  tvpes  cf  pallets  when  thay  were 

-107- 


transferred  to  tho  outside  platform.  Shis  condition  wa s  not  readily 
visible  to  the  eye  and  m.t  determined  by  running  a  finger  across  the 
pellet  structure.  The  moisture  condition  resembled  a  very  fine  «uray. 

At  the  osd  of  ten  ninates,  beads  of  event  formed  on  the  top 
deck  of  the  Tibreboard  Dock  Ballet.  These  beads  va^e  of  various  sites 
up  to  Approx*  l/g”  and  wore  of  a  small  quantity. 

The  Boiled  Ixpanded  Metal  Dock  Ballet  did  not  collect  beads  of 
sweat  on  its  tdp  surface. 

The  difference  in  vei^ts  between  tho  dry  and  vet  pallet  of 
both  types  was  negligible. 

Both  pallets  were  in  a  complete  state  of  dryness  20  minutes 
after  outside  exposure.  At  this  time  the  Fibrebcard  Deck  Pallet  shoved 
a  defcraation  in  the  cantor  of  the  deck.  This  condition  resulted  in  the 
top  deck  of  the  pallet  being  permanently  raised  from  the  supporting 
vires  a  height  of  spprox,  1*  at  the  center  whereas  previous  to  this 
test  the  top  was  parallel  to  the  supporting  wiros, 

COI'CUJSI  OrTS 

Temperature  changes  will  cause  both  types  of  steel  wire 
pallets  to  sweat  under  favorable  conditions.  Tho  construction  of  the 
Wire  pallet,  Belled  Sxpcr.dod  Metal  Deck  <s  such  that  any  small  amount 
of  water  which  might  deposit  upon  the  top  surface  would  not  tend  to 
collect  into  si  sable  ^rops  end  would  evaporate  before  damage  to  contents 
would  result.  Such  is  also  true  of  tho  underneath  structure  of  bet!, 
pallets.  The  construction  cf  the  deck  of  the  St-el  Wire  Pallet 
(Fibreboard  Dock)  is  such  ns  to  retain  and  collect  moisture  on  the  top 
O''  the  pallet  in  the  fora  cf  drops,  However,  such  moisture  condensing 
from  the  pallat  alone  would  r.ct  bo  appreciable  under  normal  sweat 
conditions. 
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It  is  beliored  that  little  or  no  dnr^e  wculdL  rasuit  to 


pallet  loadB  by  s«eavin£  of  these  pallets* 
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rest  #17  -  riRCEmos  or  top  absi 
gggjtfg)  g  sot  r-socmroa 

Sach  pallet  will  be  aaasured  an*  thn  percentage  indicated  of 
resitting  area  on  the  top  cf  a  pallet  compared  to  the  total  area 
enclose*  between  the  top  dimensions  of  the  pallet. 

.  Shifting  of  a  load  upon  a  pallet  is  re-isted  by  the  area  of  the 
pallet  In  contact  with  the  load.  The  above  test  will  provide  An  indicat¬ 
ion  of  the  resistance  to  such  shifting.  The  percentage  of  top  area  will 
also  give  a  measure  to  the  ease  of  loading  of  a  pallet.  In  loading  it 
is  sometimes  advantageous  to  be  able  to  walk  on  the  pallet  top  area 
and  if  an  open  type  pellet  is  used  this  nay  cause  some  inconvenience  to 
the  loaders.  Top  area  percentage  will  also  give  an  indication  of  the 
suitability  of  such  pallets  for  gluing  operations  since  it  is  necessary 
in  seme  cases  to  giuo  the  load  dir-ctly  to  the  pallet,  If  such  use  is 
made,  a  high  percentage  cf  top  area  would  bo  required  in  order  to  uermit 
officiant  gluing  operations  under  stand- rd  procedures.  Coefficient  cf 
friction  index  should  be  listed  for  each  type  mat' rial  used, 

TEST  CONDITIO?’?  • 

The  ctu-il  top  area,  cf  the  uallcts,  which  would  be  in  contact 
with  •  nom-l  load,  was  measured.  This  r're'»  w^s  conrared  to  the  tot»l 
ten  area,  enclosed  bp  thn  maximum  top  dimensions  of  the  pallet  in  order 
to  obtain  a  percent*. •>  fi gure. 

Suitability  for  gluing  operations  w ,-a  determined  by  the  actual 

gluing  of  a  load  to  th.  top  docks  cf  tho  pallets, 

Tkn  coefficient  c?  friction  for  the  top  cf  the  pallet  was 

determined  with  a  wood  box  and  a  pap  orb  or*--*  carton  by  drrg.'ing  such 

containers  across  the  too  of  the  pallet  by  means  cf  •*  spring  balance. 

Thr-  t?oriag  balance  readin,  indicating  too  efforts  required  to  drag 

tho  containers  acrcns  tno.  rgck  were  then  compared  to  the  weights  cf  the 
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respective  containers  and  the  coefficient  of  friction  *ms  established 
as  being  the  ratio  of  spring  balance  readings  to  the  weights  of  the 
containers.  Headings  were  obtained  for  both  static  and  sliding 
friction.  For  comparative  purposes,  the  Favjr  Standard  Wood  Pallet  was 
subjected  to  the  sane  procedure  and  static  and  sliding  coefficients  of 
friction  also  obtain*' d  for  the  wood  pallet, 

RESULTS 

The  Steel  Wire  Pallet  (Rolled  Sxpnnded  Metal  Deck)  has  a  top 
surface  percentage  of  The  dock  of  the  pallet  provided  ample 

rigidity  and  area  support  when  walked  upon  by  warehouse  laborers. 

The  Steel  Wire  Pallet  (Fibreboard  Deck)  has  a  top  surface 
percentage  of  100^  since  the  deck  i3  a  fully  enclosed  sheet  of 
fibreboard.  The  deck  would  not  satisfactorily  support  the  weight  of 
warehouse  laborers  engaged  in  leading  procedures. 

Th6  Standard  3nvy  Wood  Pallet,  has  a  top  surface  percentage 
of  and  adequately  supports  the  weight  of  warehouse  laborers*  This 
pallet  alBO  has  sufficient  rigidity. 

When  tests  for  glued  loads  were  conducted,  it  was  found 
necessary  to  apply  glue  by  brush  tc  the  decks  of  tho  pallets,  The 
deek  of  the  Stool  Wire  Pallet  (Foiled  Sxp'uidod  Motel  Deck)  was  found 
to  permit  considerable  glue  to  drop  through,  the  diamond  shaped  openings 
in  the  top  oi  the  pallet.  It  was  necessary  to  brush  excessive  glue 
over  the  deck  in  order  to  be  nur *  an  adequate  •■mount  remained  for 
proper  adherence.  This  procedure  involved  much  glue  spillage  and 
wests.  When  boxes  of  a  load  wore  placed  upon  tho  deck  they  were  found 
to  be  reasonably  secure  efter  the  drying  p  riod.  Photo  ^107-2,  Page  112 
indicates  pattern  cf  glue  bond  upon  containers  after  disassembly  of  the 
glued  load.  It  was  found  that  when  oho  boxes  were  pulled  loose  from 
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the  deck,  thn t  nich  cf  the  d^cka  protective  coating  cf  nlunitmn  was 
pulled  eft  at  the  points  of  glao  bend. 

The  Steel  Wire  Pallet  (Pibrfborrd  Beck)  provided  ideal  glue 
loading  chnmcterieties  with  it*  fully  enclosed  top  deck.  It  was  also 
found  with  this  pallet,  however,  that  raich  cf  the  decks  protective 
costing  of  i  lufflinun  trs  pulled  off  the  deck  at  the  point*  of  glue  bend. 

The  ccsff iclenti  of  friction  for  the  throe  types  of  pallets 
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?h  at *cl  Wiro  Fall-t  ilicllvd  Expand'd  Metal  Deck)  has  a  low 
>erce::ia,-a  of  ten  srjrface  >:r  in  »trcn.‘  *-r.d  satisfactory  -.Jtceot  for  the 


fact  th-’-t  uc5;  tve  >:1'J  is  raeui red  for  the  ■’eck  sin? a  used  in  glue  loading. 
The  Wtr  (Ji '^reheard  Dock)  is  satisfactory  for 

glue  loa<* in  tut  i s  not  practical  for  r.cr«l  cctb*' t  usage  duo  to  bri ttle- 
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5  c  ih  tyres  cf 

deck  th-r.  '  'ps  ,.r.o  3tar.-,r  /d 
•,fv?  ccei;  :  b .eh  with  ~c  th 
used  ir.  the  rick* gin,;  ;  f  'res 
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re?  ■  sss.rf-  c  v  resistance  on  the  top 
fellst,  The  coefficients  of  friction 
s  &r,*  parerbe-rd  cartons  which  are 

'arrisd  i-  pallet  load,. 
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Jffecfe  p?4Xofe  will  fee  ifireofci^atad  for  SBiithbilifey  for  steel 
•trunppl opartio&B  and  *  roport  rardc  eoiscomisg  <r  so  of  aecenplJ  siting. 
f*sa«  Oho  •nation*  will  fee  ru»d#  relative  to  flacksai ng  tead.oacioo  of 
•trapping  on  each  type  cf  pallet. 

Although  cornparativoly  acre  exp:;..:i?a  tbsua  grluin.  in  the 
ordinary  for^feioa  of  unit  loeds,  it  io  scmfcims  nectar  ry  tc  use 
a  fee  el  •  trapping  and  suitable  provisions  fcr  a  trapsing  should  feo 
incorporated  in  a  pallet  where  fcnia  is  necessary,  This  test  will 
indicate  suitability  cf  each  pellet  fcr  strappis.-r;  purposes, 

tbst  commons 

Beth  tyooa  of  Stool  if  ire  pallets  were  steol  strapped  with 
loads  cf  3,^00  lfes  fey  export -need  warehouse  strapping  cp^m.tcrs, 

0 feserr  ti'os  More  -We  concerning  ease  cf  strapping  op 'rations  ?>r.d 
•ufesoquant  rhility  cf  the  pallet  to  nair.tv.in  cris-in.nl  ti  htaess  cf 
the  straps  err*  of  th'  cent* i nod  lend.  Thn  stropping  <*p-?r.-  tors  ^era 
qucnticnid  ccnccrniv  strapping  conditions  cf  the  pellets  ac  ccrnnnred 


to  a  ¥*"y  St-'. -hard  tfco4  ?nll- 
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3  o  t.i  t.<c’s  of  mi  lets  wore  st'cl  wir*  stners  in  ‘"opr  o  xi.nn  te  ly 
the  sane  aaount  01  tine  as  is  used  for  r.  levy  Si r-.wi.ri  '*hcd  Pallet. 

Str-pj  *r«*  cpcr*tor«  noted  tfc  t  St*  el  Yir'  lulicss  were  ».« si  or  tc  -r.r«p 


due  to  .-re- ter  rislfeiiity  underneath  thr  pallet, 
construction  of  the  ml  let  r  *?-.!  t*  lh-  pallet  to 
end  tc  nair.tr  in  r  fair'll  ter.  sice  n-ninsi  the 
the  straps  «n  ti  cheer  od.  This  feature  prcri  es 


fh_  steel  wire 
defies*  ~'..t..ntly 
Ete  •*  strspp-i  ..g  as 
nr  nutcr-tic  take-up 


io 


when'  rough  handling  would  otherwise  cause  str«p  slackening, 
luring  Test  #6,  Shock  Lending,  Test  £7»  Tovin,*  Tost,  Unsupported; 

Tost  #8,  Tebeg.-nn  tvwiug  Sui tnoil*  ,y  Test,  and  Test  #19.  Suitability 
for  Stevedoring  Operations,  it  was  observed  that  steel  strapped  loads 
on  both  types  of  st.  al  wire  pallets  ware  satisfactory  and  loosening 
of  straps  va,s  net  observed  under  ordinary  severe  handling,  Bhotcgmphs 
for  such  tests  illustrate  strapping  conditions, 

OCCLUSIONS 

Beth  tyoes  cf  St-ol  Wire  1  allots  era  satisfactory  for  Stsal 


T3ST  £19  -  StHHuBIIIT?  7C3  SmSDOKIhS  OngATIOITS 


tbst  rsocmurj 

Sfrch  pallet  4tlll  b?  tested  in  order  to  '* at ermine  Its 
suitability  fcr  Stevedoring  Operations  on*3  ?.  report  na^e  upon  such 
suitability.  Leading  of  palletized  cargo  by  single  pallets  in 
stevCf’orinr  operations  at  the  present  time  is  usually  accomplished 
by  the  use  of  single  wing  or  double  King  pallets,  bar  slings.  Due 
to  the  damage  usually  prevalent  on  the  wings  cf  the  wing  type  pallet, 
other  manufacturers  endeavor  to  eliminate  such  wings  by  providing 
hooks,  hook  holes,  or  ocher  holding  arrangements  or  by  handling  the 
pallets  with  cargo  nets.  The  method  of  ®jponpli shing  3ucb  maneuver 
shall  be  commented  upon  for  each  pallet  with  attention  being  given 
to  u  fficioncy  of  the  uathod,  In  addition*  the  following  tests 
are  \.o  bo  conduct  upon  each  pallet  in  order  to  simulate  conditions 
to  which  pellet  leads  arc.  exposed  in  the  shiploading  or  unloading 
process  due  tc  faulty  cargo  handling  equipment  or  improper,  operation 
by  personnel. 

These  tests  shall  be  conducted  with  pallet"  loaded  to  weigh 
approximately  3,500  pounds  being  hoisted  aboard  with  the  use  of 
conventional  cables  or  bar  slings  and  for  any  other  type  sline-  or 
vridlo  being  considered  for  use  in  hoisting  palletized  loads  aboard 
vessels. 

n)  Load  to  be  hoisted  to  a  height  of  25  foot  above  ground  or 

dock  level,  Load  then  tc  be  low-red  away  at  full  speed  and  brought  to 

-  * 

n  full  brake  stop  about  5  feet  "bow  dock  or  ground  level.  ThiB  test 
she  b!  bo  completed  four  tines  wi  ,.h  each  pallet. 

b 5  Load  tc  be  placed  on  dock  approximately  thirty-five  feet 
aw'-y  from  side  of  ship.  Ships  gear  should  pi,  up  load  and  swing 


inboard  simultaneously  causing  load  tc  bump  shine  side*.  This  test 
should  be  repeated  nt  least  four  tir.es  with  esch  pallet.  Since  there 
would  bo  considerable  chance  of  injuring  the  ship  structure  with  the 
above  indicated  tost,  adequate  precautions  should  be  taken  to  fully 
protect  such  a  ship  against  pallet  inpact  by  boarding  up  alor*^  the 
ship  side,  or  by  simulating  this  test  away  fron  the  ship,  but  under 
conditions  which  would  be  identical, 

•The  above  tests  are  considered  necesRary  to  better  determine 
the  suitability  of  pallets  and  slings  or  bridles  used  in  loading 
palletised  loads  aboard  vessels. 

c)  Sack  pellet  'shall  also  be  investigate^  for  suitability  of 
■ship loading  by  “Ship  Conveyer  Loading  Systems.” 

Full  reports  shall  be  made  indicating  suitability  or 
unsuitability  of  subject  pallets  for  stevedoring  work  in  general  and 
specifically  for  each  of  the  throe  above  indicated  tests. 

TEST  com  TI  PITS 

Each  typo  of  Steel  Wire  Inllefc  was  loaded  with  3^00  lbs  of 
boxed  stool  edge  protectors.  This  load  wap,  stool  strapped  to  the 
pallet  and  was  then  submitted  to  the  following  tost  conditions 
simulating  ttavedoriry  operations.  The  Standard.  N?.vy  Wood  Toilet 
was  also  similarly  loaded  and  submitted  to  each  of  the  test  conditions 
in  order  to  provide  a.  basis  of  comparison. 

Condition  # 1  (Drop  Tost)  -  $ns  loaded  pallet  of  each  type  was  rigged 
and  suspended  by  means  of  a  conventional  wire  cable  wrapped  under  the 
overhanging  wing  of  the  top  d ock  cn  tve  sides  of  the  pallet.*  iluch 
rigging  «jnd  general  condition  of  the  load  previous  tc  test  is  Indicated 
by  Photo  #42-14,  ?  -ge  1  i j6  .Is  a  preliminary  precauti  on  the  wire  sling 

was  f 1 fc  placed  in:  e  the  vertical  posts  of  the  pallet  but  this  was 
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Boon  changed  to  the  teat  position  under  the  wings  of  the  pallet  after 
a  trial  test  indicated  load  stability  and  pallet-  design  would  permit 
outaKa  placing  of  the  cable  sling  as  indicated  by  Photo  #42-6,  Page  12Q, 

The  pallet  was  then  hoisted  by  a  mobile  crane  to  a  hei^xt  of  approximately 
2b  feet  ab  ov©  the  ground,  Photo  #42-4,  Page  121  indicates  test 
conditions  at  this  point,  When  the  loaded  pallet  reached  the  required 
2b  feet  from  the  ground  the  crane  man  suddenly  relaxed  his  cable®, 
permitting  the  pallet  to  drop  freely  downward  until  he  braked  the  drop 
sharply  at  a  distance  about  five  feet  from  the  ground,  This  operation 
was  completed  four  tines  with  each  pallet. 

Condition  #2  (Impact  Test) 

One  loaded  pallet  of  each  type  was  rigged  by  jgeans  of 
conventional  wire  slings  under  the  deck  of  the  pallet®  The  slings  in 
this  test  were  situated  inside  the  corner  vortical  wlras  of  the  pallet 
similar  to  that  shown  by  Photo  #42-1 4 »  Page  118  »  A  mobile  crane 
standing  approximately  five  feet  from  «n  adjacent  wall  was  used  to 
pick  up  a  loaded  pallet  placed  approximately  35  feet  from  the  wall  and 
then  to  swing  tho  pallet  inward  to  the  wall  at  the  serie  tine  that  the 
•pallet  was  being  hoisted.  This  operation  permitted  the  loaded  pallet 
to  forcibly  strike  the  wall  as  shown  by  Photo  #42-9,  Page  122  ,  This 
test  was  completed  4  times  with  each  pallet.  It  is  to  be  noted,  that 
in  each  type  test  an  elementary  type  o*  rigging  was  used. in  order  to 
best  illustrate  worst  hoisting  conditions  where  more  suitable  equipment 
might  not  be  available  ns  a  result  of . emergency  combat  action,  I 

h 

I 

HBSOLTS  I 

Condition  #1  (Drop  Test ) 

Tho  Stool  Wire  Pall  at  (Soli  -d.  Sjspaa&ed  Metal  D-mk)  did  not 
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shew  appreciable  damage  as  p  result  of  th^  Arop  tests*  As  indicated 
la  Photo  #42-10,  ?ag3  124  ,  the  pullet  deck  tended  to  •bo^in" 
toward  the  center  of  the  pallet*  Damage  to  containers  was  slight, 
steel  strapping  loosened,  slightly*  hut  no  other  physical  damage  tc  the 
pnllGt  or  load  was  noticed*  When  placed  upon  the  ground  this  pallet 
did  not  quite  return  to  its  original  shape  hut  the  pallet  was  able  to 
continuo  to  serve  its  functions  and  was  very  easily  lifted  and  carried 
by  fork  truck. 

The  Steel  Wire  Pallet  (Pihrebonrd  Deck)  showed  a  damaging 
condition  existing  at  the  Corners  of  the  pallet  where  the  cable  slings 
were  located.  The  center  of  the  deck  between  the  slings  bellied  slightly 
This  condition  grow  worse  with  each  drop  until  after  the  fourth  drop 
thu  shape  of  the  pallet  had  a  distinct  concave  appearance*  The  wire 
alines  had  pull  ed  up  the  corners  of  the  pallet  to  Bueh  an  extent  that 
the  first  layer  of  the  boxed  load  was  damaged.  Photo  #42-15*  Pp^G  1^5 
indicates  this  condition  and  al3o  shows  loosening  of  wire  strapping 
which  occurred.  When  placed  on  the  ground,  this  pallet  did  not  return 
to  its  original  position*  but  was  still  capable  of  being  lifted  by 
fork  truck* 

At  the  completion  of  the  Drop  Tests  with  t ho  Standard  Bavy 
Wood  i allot,  the  end  boards  of  the  dock  wore  found  pulled  away  from 
the  vortical  etringors.  See  Jhctc  bl-23,  Tage  126  and  note  that  in 
•'ll  c<  son  the  drive  screw  nailp  were  pulled  out  -ith  the  boards  and 
that  tho  loosened  hoards  wore  pulled  in  an  angular  direction  governed 
by  liftin'-  cables.  Such  damage  would  not  occur  if  lifting  bars  were 
used* 

Condition  #2  (Impact  ?C3t) 

The  Steel  Wiro  ’ullet  (Soiled.  Stranded  Metal  Deck)  withstood 
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thin  severe  tost  remarkably  well,  After  the  fourth  impact  against 
the  wall  tho-  pallet  was  only  slightly  deformed  and  was  still  able 
to  held  and  protect  its  lord.  Condition  of  the  pallet  and  load  is 
indic'-tod  by  Fhctc  42-13,  i  V0  123  . 

Upon  placing  the  pallet  on  the  ground,  it  was  found,  that  tho 
oenoral  efficiency  wan  not  greatly  impaired  and  that  a  fork  truck  was 
easily  nbiO  to  lift  and  move  tho  pallet  with  its  load,  Photos  42-3, 

F.V'  129  ,  and  U2-l6,  Ia,:e  130  .  illustrate  conditions  existing  with 
..ic  pallet  on  thf  ’round  and  losid.ee  on  a  fork  truck  after  the  swing 
to  .  The  lead  ia  noted  tc  bo  slightly  damaged  and  the  steel  strapping 
hr  1  locvonod  to  none  small  degree  but  the  general  condition  cf  the  load 
i 8  satisfactory  if  the  severity  cf  the  test  is  riven  consideration, 

Tho  Steel  Vi"0  Pallet  (FibreVard  Dock)  did  net  successfully 
withstand  tho  forces  cf  the  impact  test.  At  the  end  of  the  f.rst  and 


second  irr-'-ct  the  pallet  shew: 4  considerable  damage  and  at  the  end  cf 
the  third  impact  the  pallet  v*a  nc  longer  able  to  protect  the  load, 
Tho  go.-Tal  nrcaarancr  cf  tho  pallet  at  this  time  indicated  that  it 
could  nc  longer  pc rf err.  its  required  functions.  The  pallet  corners 
upon  -*:.ieh  impact  had  leer  received,  h*-d  beer,  dara  ‘sd  sc  that  tho 
1: ad  W'  receiving  the  fu*  1  fore*.  of  intact  which,  resulted  ir  severe 


he  lorA,  Th.!  pallet  !  ick  ha-4  broker,  up  th  ou ’Lent  its 
,ir  ?  surf  ’ct.  The  general  result  at  the  conclusion  of  the  inrast 


t  st  i  ir.4ic  ted  by  Fhctc  42-17,  :  v«  1}1  .  Vnan  the  pallet  was 
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the  pallet  had  ^islortod  from  a  square  tc  an  oblique  figure.  Photo 
#42-11,  P 1^4  indicntos  appearance  cf  the  pallet  after  it  had 
straightened  out  whon  placed  upon  the  ground  and  after  lifting  by 
fork  truck.  No  difficulty  was  experienced  in  Baking  auch  lift. 

Tho  Standard  Navy  Wood  Pallet  was  abl3  to  successfully  withstand 
the  impact  tost  with  little  dhipn£e  t6  the  pallet  and  to  the  load. 

Photo  #G7— 72 ,  Pago  ns  indicates  condition  after  three  impacts. 

It  is  noted  that  ond  hoards  were  pulled  up  due  tc  use  of  simple 
cable  olin"  and  that  the  .boards  pulled  off  over  the  heads  of  the 
drive  screw  nails.  This  test  caused  the  pallet  to  rack  with  a  total 
distortion  of  12  inches.  The  pallet  together  with  its  load  was 
readily  picked  up  by  fork  truck  from  the  ground  upon  conclusion  of 
this  test  as  shown  by  Photo  67-73 1  P'V®  1^6. 

Condition  #3  «-  Suitability  for  Ship  Conveyor  Loading  Systene  - 

Beth  tho  Stool  Wire  Pallets  and  the  Standard  Navy  Wood  Palle.  aro  judged 

satisfactory  for  Ship  Conveyor  Loading  Systems 

COFCLUSIOrS 

Tho  Steol  Wire  Pallet  (Rolled  Expanded  M-  tal  Deck)  is  suitable 
and  satisfactory  for  Stevedoring  Operations.  With  this  typo  pallet,  the 
netrl  dock  strorwly  reinforces  the  underneath  structure  cf  the  pallot 
with  tho  ^osult  of  a  structure  which  is  light  In  weight,  but  which 
possesses  remarkable  resiliency  an'7  afford  considerable  protection  to 
its  lc'>'4«  It  is  possible  far  such  pallet  to  absorb  punishment 
without  seriously  effectin'  its  primary  functions  and  can  be  expected 
to  successfully  withstand  stevedoring  abuse. 

The  Steel  Wire  Pallet  (Pic reboard  Dock}  ijs  not  sui table  and  it 
nc  t  anti sf "Ot^ry  for  stevedoring  operations.  The  '•eeJc  cf  this  pallet 
is  brittle  an*  work  and  offers  no  reinf crcenent  tc  the  undorstructure 
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nr  protection  is  offered  tc  the  pallet  loeu*.  If  punlthrv-nt  of  the 
pallet  i s  continue*,  the  pallet  seen  ■’efer'  3  bc  ra  tc-  *  neen^-  practically 
URolecn  r.n  1  the  lc**''.  dlsinte^r*  tea*. 

The  Standar*  H  vy  W'c<'.',  Pallet  ib  aatipfactory  for  at  r/fdcrinr 


e-orations 


tech  pallet  will  b*  investigated  to  determine  the  number  of 
possible  entrances  to  the  pallet  by  means  of  a  fort:  track. 

Pr llets  are  normally  classed  as  two  way,  four  way,  or  eight 
wry  pallets  depending  upon  whether  or  not  the  pellets  say  bs  entered 
from  the  sides  or  suds,  from  both  sides  and  ends,  sad  from  the  endB, 
sides  and  comers,  The  effectiveness  of  tho  eight  way  pallet  has 
possibly  boon  overemphasised.  In  fonornl  leading  uso,  such  as  might 
be  encountered  on  an  automobile  trailer  track  of  flat  oed  type  where 
the  trailer  may  be  leaded  from  the  sides,  and  then  unloaded  from  the 
end  while  backed  up  to  an  unloading  deck,  a  ferar-way  entrance  pallet 
would  normally  meet  all  requirements.  A  large  number  of  operations 
are  encountered  where  only  a  two-way  pallet  is  necessary  and  there 
are  possible  exceptional  usages  in  which  the  ei^t-way  pallet*  is 
desirable.  Where  eight-way  pallets  are  specified  and  arc  not  actually 
required,  for  loading  conditions,  a  usor  tn^y  find  he  is  paying  a 
premium  price  for  :in  impractical  advantage.  This  test  ie  designed  to 
furnish  entrance  information  for  each  pallot  and  the  type  selected 
for  r  given  use  may  be  established  by  a  knowledge  of  the  requirements. 
Navy  preforence,  in  most  instances,  is  for  a  four-way  pallet, 
particularly  for  truck  and  plane  loading, 

TEST  CONDITIONS 

Each  of  the  two  types  of  Steel  Wire  Pallets  were  assembled 
with  lends  of  2200  lbs.  Actual  demonstrations  were  then  made  oy 
having  fork  tracks  utilise  all  possible  approach  positions  of  the 
forks  to  the  pellets.  Such  pallets  were  picked  up  under  each  possible 
entrance  condition,  carried  a  distance  of  25  ft,,  end  tiered  on  top  of 
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n  thrco  high,  stack  of  pallets.  The  pallets  vero  then  returned  to  their 
criminal  location  "by  rovereiafT  thi.^  procedure, 

KBSULTS 

The  Steel  Wire  Pallet  (tolled  Sxp»nded  Metal  Deck1*  an*1  the 
Stool  Wiro  lalltv.  (Fihrohoard  Dock)  were  each  possible  of  successful 
liftin  by  e  fork  trick  fsom  eight  different  approach  positions, 
thereby  f  afillin;;  require  ^ents  for  »n  S  way  prllet.  It  was  found, 
howoYor,  that  in  order  r,e  make  pickups  fro-,  the  corners  of  the  pallet, 
it  was  necessary  tc  shorten  the  normal  op* -ratine  spacing  of  the  forks 
on  thrt  fork  trucks  in  or  r  that  fcVo  forks  might  enter  sufficiently 
far  into  the  p**'lat  vltfront  encountering-  obstructions, 

COSCLPSIOHS 

?oth  typo!?  t  Steel  Wire  Pallets  successfully  moot  ffawy 
require  .as  *>  f(.r  four  way  pallets  and  in  addition  may  bo  more*  In 
emergencies  from  the  corners  of  the  pallet  as  well  as  from  the  sides. 
The  dosi.Ui  of  these  -pallets  i.s  superior  in  this  respect  to  the  Bavy 
Standard  Wood  Pallet  which  is  merely  a  two  way  pr.llat. 


'XSSI  #21  -  (fcaABAECS  ALLOtfJJO  fOR  LIFT  THICKS 


STAffSAftT)  TEST  ?B0eJH«B3 

lech  pallet  shall  he  measured  to  indicate  the  vertical 
clearance  allowance  for  the  insertion  of  forks  on  lift  trucks  and  hand 
pallet  trucks, 

A  minimum  of  3  5 /8*  Is  normally  required  for  the  above 
indicated  purpose,  Any  amount  below  this  figure  would  probably  require 
excessive  operator  time  for  fork  insertion  and  would  caubc  drvnage  to 

a 

stringers  ur  posts.  A  dimension  appreciably  larger  than  3~5/Sn  would 
ordinarily  just  represent  so  much  lost  space  as  the  addition  would  rot 
be  required* 

TEST  CONDITIONS 

Both  types  of  Steal  Wire  Pallets  were  examined  carefully  in 
order  to  ascertain  if  design  conditions  existed  which  might  hamper 
fork  truck  operations.  Measurements  were  token  on  these  pallets  in 
respect  to  the  actual  space  allowed  for  fork  insertion  of  the  fork 
lift  tmeke.  r  allot  a  were  then  suonitted  to  Pork  Truck  operation 
and  observations  made  m  regard  to  practical  clearances  during  normal 
working  conditions. 

RESULTS 

The  minimum  height  of  space  fo»*  fork  i.ne-tion  in  each  type 
pallet  ic  3-3/811 ,  Or  two  sides  of  the  pallet  this  space  increases  to 
h",  iXiring  actual  fork  tr^ck  operations  with  loaded  pallet.,  it  was 
found  that  the  forks  contacted  and  bent,  one  of  the  j2t>Un  din,  deck 
support  horizontal  wires  when  the  forks  were  Ipaartecl  under  the  pallet 
at  a  slightly  backward  angle.  Fork  truck  operators  do  r.ct  normally 
enter  the  forks  of  their  truck  into  a  pallet  with  the-  forks  inclined 


but  occasionally  this  is  done  to  save  time  when  operation*  are  sose',“d. 
Such  practice  subj-ects  this  type  of  pallet  to  damage. 

It  was  also  found  chat  und~r  certain  types  of  concentrated 
loads  the  deck  of  the  St-el  Wire  P»ile*  (Fibreboard  Deck)  would  deflect 
downward  and  that  such  deflection  woulu  decrease  the  allowable  height 
for  insertion  of  forks  on  fork  trucks. 

CONCLUSIONS 

The  designs  of  both  types  of  pallets  are  satisfactory  in 
regard  to  proper  allowance  fcr  insertion  of  forks  on  fork  lift  trucks. 
Although  slightly  bolow  the  suggested  Einiraun  spacing  of  3  5/3”  the 
difference  in  this  case  will  not  seriously  affect  operations. 


o 


I 
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7B3T  #22  -  PICK  Up  TE8T 

«w>-cc.-ana 

firch  pallet  ahall  be  liftdtf  by  both  lift  fork  truck  and  hand 
lift  truck  and  suitability  for  each  type  of  lifting  shall  bo  reported 
upon*  Special  attention  «h«ii  be  given  to  the  portions  of  the  pallet 
transferring  the  load  Lo  the  forks  to  determine  proper  design  for  strength 
and  the  non-necessity  for  exact  locations  of  the  forks  in  order  to  obtain 
proper  load  distribution.  Attention  shell  also  bo  gi'-an  to  the  space 
allowed  in  the  underside  of  the  pellet  for  hand  lift  truck  wheels. 
Practical  usage  demands  that  this  dimension  be  approximately  lliB  ^ide 
to  allow  for  spacing  of  the  wheels  when  overhang  my  exisu  on  the  front 
of  the  pallet  prohibiting  exact  spacing  of  the  rear  wheels  x  snace 
of  b**  i 8  usually  sufficient  if  no  overhang  will  occur,  but  the  difference 
Is  required  for  tolerance  as  has  boon  shewn  by  experience  and  damage 
of  botton  structure  will  result  if  such  tolerance  is  not  provided. 

This  test  will  provide  information  of  use  in  the  occasiors 
t&orein  it  is  necessary  to  use  pallets  on  both  fork  lift  tracks  and 
hand  lift  trucks, 

T5ST  CQgriTIOrS 

A  load  of  3 »pOO  lb  wa*  placed  cr.  a  mallet  cf  each  cf  the  Steel 
Vi  re  cosL-n  and  such  pallets  wer-~  lifted  from  the  ground  by  both  lift 
track  arc  by  hand,  truck.  The  equipment  used  was  as  follows: 

1  -  One  •Clark*  4000-*  capacity  standard  Carloader  Fr.rk  Trick* 

L  -  Ono  "Y*»le  <4  Tcwne"  Hydraulic  Sand  Pallet  Track, 

Medol  furbor  H-4Fi'1031  /4hg,  Serial  No.  , 

Capacity  ‘♦,000  lb  a* 

3  -  One  Jlccvr'c  Automat  i’'  Trar.sr-  rter  mrnuf actured  by  the 
Autoar.tic  Transportation  C  , ,  Grp  •’city  4,000  lbs. 

Serial  Model  p ~uc  j , 
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During  this  procedure  the  equipment  was  entered  under  the  pallet  for 
lifting  from  all  entrance  possibilities  of  the  forks  as  determined  by 
Test  #20.  Actual  measurements  were  taken  of  the  space  allowed  in  the 
underside  of  the  pallets  for  hand  Tift  truck  wheels  anu  observations 
woro  made  during  the  pick  up  tost  for  proper  pallet  load  distribution 
on  the  lift  trucks. 

TEST  33SULTS 

Both  types  of  pallets  were  lifted  by  a  fork  truck  from  3 
different  directions-  i/ eluding  the  andse  sides  and  corners.  When  the 
pallets  were  lifted  from  the  corners,  the  normal  soaeiag  cf  the  forks 
had  to  bn  shortened  in  order  to  fit  the  apa  e  provided.  This  decrease 
in  width  of  fork  spacing  resulted  in  an  unstable  pallet  load  which 
required  extreme  cannon  during  foik  truck  movement, 

3oth  types  of  pallets  have  similar  space  allowance  for  pallet 
hand  truck  wheels.  This  dimension  measures  l6n  with  the  3"  vide  rifcbed 
formed  plates  parallel  to  i*.e  forks  and  12H  when  these  plates  are  placed 
90°  to  the  fork 8; 

The  pallets  were  effectively  lifted  by  the  pallet  hand  trucks 
witv  the  3"  wide  ribbed  bottom  plates  placed  90°  the  forks.  When 
the  forks  were  placed  parallel  to  the  ribbed  plates,  Interference 
developed ,  on  the  lift,  between  the  inra.  brackets  of  the  rear  truck 
wheals  and  the  two  middle  3"  wide  ribbed  bottom  plates  on  the  pallet. 
Examination  revealed  that  the  distance  between  the  inner  brackets  was 
10 fn  and  the  cv-  rail  width  created  by  tha  two  center  soaced  3”  vide 
ribbed  plates  was  12*  resulting  in  a  total  ]£"  interference  as  the 
wheel  brackets  cone  down.  Whan  Jackin  of  thv-  lift  truck  is  initiated, 
the  pivoted  wheel  brackets  arc  forced  downward  which  raises  the  forks 
and  the  contained  p* 1 1 - t  off  of  the  ground.  When  the  pallet  is  raia’d 

•  lUj» 


apr^roxiniatoly  ft  half  in <sh  off  of  thm  groudi  th*3  pallet  bottom  plntos 
contact  t-hs  . *,r -■  ed£t$  at  th®  lift  truck  wheel  brackets  p.nd  if  the 
jacking?  action.  is  continued  the  bottom  plates  end  wire®  of  ths  pallet 
arc  distorted  and  damped, 

coyQKfsioirs 

Both  pallets  art  capable  of  being  lifted  by  both  powered  and 
hand  oper  te  ■  materi ale  handling  oquipmnt,  However*  when  hand  lift 
pallet  equipment  is  used,  effective  lifting  runy  only  be  accomplished  at 
two  sides.  If  an  attempt  is  node  by  the  manufacturer  to  redesign  the 
bottom  of  tno  pallet  by  bringing  th>  tve  riddle  support  .ilar.es  closer 
together  in  order  tc  porml i  hand  L.ruck  lifting  on  U  sides  instead  of 
two,  the  surface  bearing  support  of  the  bottom,  side  of  the  pallet  will 


be  negatively  ''ffecu.^d. 


! 


TEST  #23  -  PaOVISSOH  ?QT  RSPAIB  • 

STiJnkRD  TEST  FBOflgpQRl 

Inch  pallet  shall  be  inspected  to  determine  what  provisions 
nay  have  been  incorporated  in  the  pallet  by  the  nanufacturer  to  provide 
for  repair  or  replacement,  of  damaged,  component  parts,  in  caee  of  damage, 
and  a  report  shall  be  made  of  such  provisions. 

Due  to  the  rough  handling  received  by  pallets  there  is  always 
the  possibility  of  structural  damage.  Stringers  or  posts  separating  the 
pallet  top  and  bottom  are  particularly  subject  to  damage  by  the  forks 
of  lift  trucks.  It  is  usually  advantageous  to  have  pallets  constructed 
so  that  they  may  be  quickly  disassor.bled  and  repairs  easily  made,  This 
test  will  indicate  the  dogren  to  which  such  provisions  have  been  made 
for  each  pallet. 

test  coiiriTiors 

complete  structural  study  w  a  rande  on  each  type  pallet  to 
determine  wlist  provisions  for  repair  were  incorporated  in  the  pallet 
design.  Damages  occurring  to  these  pallets  during  all  tests  Included 
in  the  Havy  Standard  Teat  Procedure  for  Fallets  were  or, served,  and  used 
as  a  bac’.B  of  types  of  damage  most  likelv  to  occur  duri.!  the  lift 
expectancy  of  the  pallets,  Consideration  has  bean  given  to  production 
time,  nature  of  --quipmont  a.>d  facilities  require^  to  repair  damage  to 
these  pallets. 

An  attempt  was  cl»^  rvade  to  design  a  simple  r«pe4r  tool  which 
coul^  be  used  to  repair  damaged  pallets, 

B5S3ITS 

Beth  types  of  pallets  nr©  of  a  weldtd  construction  and 
therefore  damaged  portions  of  the  pellet  are  not  readily  replaced  without 
veiling  cperutcra  nnd  equipment,  or  era  actual  experience  during-  test* 
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of  t ho  Standard.  Tost  Procedure  it  was  loan  o’  thr-t  tho  type  of  damge 
iftoet  likely  to  result  before  complete  breakdown  of  the  pallet,  wnu  the 
bending  of  tho  vertical  and  bottoei  bearing  support  wires.  A  simple  wire 
straightening  tool  operating  on  a  lavef.  principle  was  developed  and  found 
practical  shore  bending  damage  was  slight  end  of  a  minor  nature. 

?hoto  #1^2,  Page _  indicates  use  of  this  tool,  khan  bend3  are  severe, 

this  tool  cannot  be  successfully  used.  When  such  sever*'  damage  is 
encountered  the  only  practical  method  of  repair  which  has  been  found, 
is  tho  burning  off  of  the  dmagwd  menbor  by  welding  apparatus  and  the 
replacement  cf  tho  injured  r.enber  by  tho  welding  in  of  a  similar  piece. 

It  was  found  with  tho  flbreboard  r’  .dt  type  pallet  that  the  fit-reheard 
was  very  readily  fractured  during  normal  operations  an'’  was  net  combi  e  of 
repair  vhen  d«vu;ed.  In  such  cases  complete  replo.coment  of  the  deck  would 
have  to  be  rndo  which  woui  '  net  be  oconoraical, 

COyCDTSlOffS 

Both  types  of  pallets  do  net  permit  rapid  'H s assembly  when 
repairs  are  necessary.  To  properly  rcruice  damaged  parts  of  the  pallet,' 
uk-  services  of  a  skilled  welder  with  suitable  equipment  is  required, 
tc:vtv.e‘r  with  replace'- cut  parts.  The  use  ef  the  8***1  View  rail#? 
(Tlbrabcarn  Deck)  i.?  net  at  all  practical  -’ue  to  -easy  fracture  of  the 
dock  during  normal  coor^tione. 


iVY  SUPPLY 


TKT  #24  -  ggSTIHQ  iwD  gHTfltQl  CAPACITY 


gtumoD  gm^OClflOBl 

Inch  pallet  shall  be  investigated  and  >.  report  mads  to 
dotamls*  if  special  provision  has  been  made  to  adapt  pallets  fcr  nesting 
and  for  satisfactory  uae  aa  dunnage. 

Pallet*  are  scnetineo  designed  sc  that  they  rcoy  bo  nested  or 
intarwovan  resulting  in  very  little  lo3t  apace  when  shipping  empty 
pallets.  This  results  in  lower  frrl  ht  rates  por  unit  pallet  when 
anpty  pallets  must  be  moved.  Provision  for  nesting  usually  remits  in 
good  capacity  for  use  as  dunnage  in  thnt  se vur.nl  effective  thicknesses 
of  pallet  combination*  oay  vc  obtained.  This  my  bo  of  advantage  when 
pallets  arc  used  as  dunnage.  This  investigation  is  designed  to  give 
nesting  and  dunnage  info  mat  lcn  where  each  nay  be  important. 


tost  coariTiors 

Ec  _h  types  of  Stt  ’1  ^irc  Pallets  wnr  j  carefully  invest!.  ntod 
to  nets  conditions  applicable  tc  this  tost.  Ordinarily  when  pallets 
indicated  nesting  c'u.r-.cto-riotirs,  physical  *> tterrots  arc  r.°de  vi  th  th.» 
onpty  pallets  tc  illustrate  this  feature,  yoas'-irero^ts  arc-  aloe 
cf  different  thickno?s  prevised  'y  a  ccmbir.  tier,  cf  tv  Hots  in  order  tc 
'*ct  ?nrina  the  dunnage  eapnoilities  pro"!  *■-}*  by  ti:-'  enlist  resign. 


3  c  th  types  cf  pallet  4 reigns  Ac  no 
o~  sail ili ties. 


rcviJo  for  r.rstir.n 


co"f_rTic:--s 


The  J-eslr-n  cf  both  tyro  s  •.  f  pellet 
.  tiens  cf  this  test.  S.wevor,  thrse  p' ■ ' 


is  net  arrlicabl ?  to 


to  arc  r 


'  A ♦  r  ’ 


par  res-  o  wr.e; 
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TL'ST  -  7E2I"rKT  HBKPING  STTITA3IL  .TY 


CT^n^^gggg^Rocigag 

3ach  pallet  shall  be  tested,  for  freight  Humping  Suita'- ility 
by  being  leaded  with  a  uniform  load  of  approx,  3 •  5^*0  pounds  per  pallet, 
and  being  hurapei  at  a  speed  cf  9  to  12  "dies  per  hour  in  a  freight  car. 

This  cert  in  deeded  necessary  to  indicate  the  suitability  cf 
pallets  to  norral  railroad  freighting  operations.  Practical  experience 
and  trial  shipments  have  indicated  that  some  pallets  hare  been  found 
weak  in  shearing  resistance  when  onocsi  iy  '’crces  have  been  applied  to 
the  tep  pi-.'  bottom  frees.  It  is  believed  the  rbc~6  teat  will  indicate 


the  acceptability  of  pallets  fer  railroad  freight  shiprents, 

T53T  IQTPITIONS 

Three  pallets  «ach  of  the  Steel  ^ire  Pallet  (Jbcprndsd  Metal 
Seek)  and  Steel  Vira  >al  et  ( Fib roe card  Deck)  were  leaded  with  a 
uniform  lend  cf  3 ,  0^'-’  l-»  ccneistiny  cf  boxed  metal  materiel.  The 
load  was  steel  strapped  tc  each  pallet  and  w>3  placed  b;-  fork  t ruck 
on  the  floor  r*'  the  freight  .-urc.  Vh<  n  the  vertical  pests,  stringers, 
cr  u;.  orntructure  bearing  support  numbers  indie  to  '  possible  different 
rectic.ual  positioning  oj  those  "’embers,  th-se  pallets  were  arrang'd, 
so  that  cr;  of  oach  type  was  placed  cc  the  c^r  'lr  or  with  its 
dir--  eticu&l  components  ax  an  angle  of  9^°  tc  encther  cf  the-  aar.;«  type* 
*5  an  illustration,  cr.e  cf  the  twv  St  a..  'ard  Navy  Wood  Pellets,  use-* 


in  this  t e3t  for  comp  <  r-i 
parallel  t--  the  dire-otic 
Standard  f-vy  ’fee'  Tulle 
f  r~i rht  r  r ,  cr  at  a  QO 


tivfc  ur  ?o8,  was  r laced  with  its  strinuer 
;  cf  travel  of  the  frei  rt  car.  The  cthtr 
t  v-  pl-.ced  with  its  stringers  athwart  the 
rub  tc  th  '•r-'etio.:  cf  travel.  The 
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"CSC 


*  V  ( 
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urent  w  r 


c  eu: 


rvU  1  *»  t  s 


‘cos  appl 1 


-in 


in  &•  direction  of  to*  directional  corpcnents  of  the  pallet  and  at 
9^°  to  Sh«  direction  of  the  directional  compononte,  Results  later 
sfc-jwod  failure  in  one  of  these  direction#  hut  not  in  the  other. 

^0  attesspt  was  »ado  to  brace  the  pallet!  sad  load*  in  the 
frei^t  car  ne  It  was  desired  to  perform  this  teat  under  most  severe 
•^neition*  which  eculd  he  obtained  in  practical  use.  The  pellets  were 
therefore  spaced  along  the  freight  car  floor  with  a  raiainur  apace  of 
6*  between  ell  tee*  pallets  prior  to  the  humping  operations.  The 
freight  care  containing  the  loaded  pallets  wer 0  then  subjected  to  a 
seriec  of  freight  humping  procedures  in  whtch  the  test  car  was  node  *c> 
travel  freely  along  tha  rails  at  speeds  ranging  fro?  5  *-r-  12  nilec 
par  hour  until  they  hit  stationary  bumper  cars.  The  speed  of  the  reat 
cars  during  humping  tests  was  established  by  an  electric*, 11;  operated 
contact  timer  called  nn  Irapactoraeter.  This  instrument  was  man'ifactured 
by  the  Nilsson  Hactric  Laboratories  in  Few  York  City  and  was  the 

subject  cf  a  previous  report  by  this  department,  ?roj  ’ct  Number 

* 

2.3030,  "Carloading,  Impact one ter"  F°port  #1,  Serial  #24  dated  ll/lC/44, 

A  miniitUK;  of  two  impacts  wr.s  accomplished  with  each  end  of  the 
freight  car  placed  forward.  Inspection  of  t.-'st  pall  tr,  was  mde  after 
each  humping  operation.  At  the  completion  of  auch  operations,  the 
pallets  were  unloaded  and  inspected  carefully  for  structural  failures. 

Tha  teat  freight  cars  used  in  this  tost  were  old  style  surulus 
Array  box  type  wooden  freight  era  with  flcor*aj-  in  a  considerably  used 
condition.  The  car  numbers  assigned  by  the  ..ray  to  those  cars  arc 
#23222.2,  23227b,  232856. 

Of  the  throe  pallets  of  each  type  used  in  thie  tost,  one  cf 
each  type  was  unused  nnd  two  of  each  type  were  pallets  which  had  been 
used  in  nrovlcus  tost*  cf  the  Standard  Test  Procedure  and  vers  slightly 


-15O- 


damaged.  Such  damage,  however,  was  net  mere  severe  than  the  pallet* 
would  ordinarily  receive  in  nowrai’-aateriala  handling  operation*.  By 
su^h  teat  condition*  it  was  ©xpeetbd  to  illiterate  hunping  effects 
on  pallets  in  both  new  a nd  used  conditions. 

Sketch  on  Page  152  indicates  pallet  arrangement  in  frei^it 
cars,  identification  symbols,  and  pre-test  condition  of  each  pallet 
used. 

Reference  to  the  sketch  will  indicate  the  presence  of 
additional  pallets  in  the  tent  cars.  Such  pallets  were  included  for 
testing  convenience  and  will  be  reported  upon  in  a  later  project 
KT-003-00U,  “Pallets,  Hew  Developments, "  Such  pallets  are  identified 
at  the  present  time  only  by  their  type. 

Photographs  showing  loading  conditions  inside  of  freight 
cars  previous  to  hunping  are  ns  follows,  Cor  #232886  B3K  end  Photo 
67-48,  Page  153 1  Car  #232886  "A”  end  Photo  67~47i  Page  154  ,  Car 
#2322/6  ”3”  end  Photc  67-45,  Page  155;  Car  *232876  WAB  end,  Photo 
67-46,  page  156  ;  Car  232882  "P”  end  Photo  67-44, page  15?  » 

INSULTS 


1st  Impact 

All  care  lumped  together  due  tc 
trainman1 «  error.  Spued  5*6  mph 
"A"  end  of  cur  #232886  struck, 
2nd  Impact 

Car  $*232886  Speed  6.2  mph  “A” 
end  struck. 


Observations 

Total  shift  of  pallets  from  '’S'1 
end  toward  "A”  ond  in  nil  cars. 

No  pallet  damage. 

Observations 

Further  general  compression  of 
pallet  lends  noted.  Pallet  “A* 
vertical  post  wire  broke  off  at 
weld.  Pallet  *BB,  3"  vide  ribbed 
formed  plate  bent  upward  affecting 
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lUJSKSi 

Of  K32886  Speed  S,J  -ph  *i" 
and  at ruck. 

4th  lapact 

Oar  #232867  9n*ed  10.8  c^h 
BAB  sad  struck. 


5th  Impact 

Car  fZlZ&SZ  Speed  10  nph 
"A*  end  struck, 

6th  Impact 

C^r  #c32oo6  Snood  S  rrph 
•B*  end  struck, 

7th  Irpact 

Or  #c'3^8<>  8peod  -  7  *?>h 

*5*  end  struck. 


the  bending  of  the  longitudinal 
bearing  vires,  Shift  of  load 
cracked  #h*  end  of  test  car  as 
per  Photo  6/*»49,  Page  159  . 

Observations 

Pallet  shift  caused  a  disarranged 
condition  of  pallet  loads  around 
doorway  area  shewn  by  Photo  b7-57* 
Page  l60  . 

Observations 

Total  shift  of  "3*  end  towards  *A“ 
end,  Pnllot  "D*  flattene'1 
cOEjplately  at  vertical  posts  shewn 
by  Photo  67-Sl»  P^g®  1^1 »  Pallet 
n?n  collapsed  at  front  end  shown  by 
Photo  67-52*  Page  lb2  ,  The  un.'1  er¬ 
st  rue  ture  of  Fallot  "3®  was  bent. 
Jfrs  rvntlor.a 

Further  .jenernl  co-rorosoion  of 
pallet  loads, 

Observations 

Tctal  shift  of  pallets  fres  BA* 

end  ic  *3*  erd. 

Observe  tlons 

*'3,!  end  of  car  crooked  through  at 
flc  r  '  ovel  duo  to  pallet  ispacts. 
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5th  Impact 

Observations 

Car  #232*7$  Speed  8,6  npb 

Total  shift  of  pallets  in  "A"  end 

nSa  end  e truck. 

towards  “B*  end. 

9  th  I-roact 

Observations 

Car  #232376  Speed  9.2  raph 

Further  shift  of  pallets  in 

"3"  end  struck. 

end  towards  *?*'  end,  Two  wood 

pal  lots  overtumod. 

10th  Impact 

Observations 

Car  #232832  Speed  8,1  ?iph 

Total  shift  cf  pallets  from  nAn 

l!B,?  end  struck. 

end  towards  sad. 

11th  Impact 

Observations 

Car  #232882  speed  10  raph  aB,! 

Farther  general  compression  cf 

end  struck. 

pallet  loads  causing  disarrayed 

load  conditions  ac  Indicated  by 
Photo  e  7-5*1 »  ‘Re'3 

When  he  p-tllots  were  unloaded  at  too  completion  of  the 
hu.T,pi»g  operations  the  following  conditions  were  noted: 

(?)  Pallet  ’"D”  (Steel  Wire  Pallet  -  Ixpandod  Motrl  Deck)  hfid 
completely  flattened  out  due  to  bending  of  the  vertical 
nTJn  shaped  wire  supports  as  indicated  oy  Photo  b7-p<>> 
page  lS?  , 

(b)  Pallet  BF’>,  Photo  6 7 7 *  rage  lh6  and  pallet  HGB,  Photo  b]-Go 
prfle  167_  both  of  which  we  a  Fibrcboard  Deck  Faliots  were 
found  in  a  state  of  conrplv  ie  dock  breakdown,  Pall 3b  *GW 
also  ohowad  complete  collapse  nf  the  vertical  wire  uupyorts 
of  ono  corner  of  the  pallet. 

Pallets  '’A’1  and  B!5B  were  found  to  he  reasonably  intnei  exceot 

for  the  bending  -f  the  undoes tructure  bearing  supports. 

Pallet  B3n  shewed  a  general  cracked  deck  condition  and  a  slight 
bending;  of  tne  undorutructure, 
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The  Standard  Wavy  Wood  Pallets  "C*  and  "H*  ware  found  to  be 
reaeon*kijr  Intact  except  for  a  cracked  wing  on  one  side  of  pallet  *£*• 
Both  pallet*  shotted  a  fine  splintered  condition  where  the  steel  strapping 
passed  under  the  stringers  of  the  pallet  as  indicated  hy  Photo  b7-65» 

Pact l69  . 

«M Wmmmm 

cosamim 

He  suits  of  the  Freight  Humping  Test  indicate  that  the  Steel 
Wire  Pallet  (Expanded  Metal  Deck)  and  the  8teel  Wire  Pallet  (Fibreboard 
Pack)  are  not  suitable  for  freight  inrtping  operations,  Failures  of  the 
pallet*  hare  been  due  to  structural  instability  of  the  vertical  "IT" 
shaped  support  wires  when  severe  transverse  strains  are  impart'd  to  the 
undnr structure  of  the  pallet.  It  is  important  to  note  that  failures 
which  have  occurred  with  these  pallets  have  hprn-ned  when  the  3“  wide 
bottom  plates  were  placed  in  the  direction  of  the  frei-ht  car  travel, 
There  are  three  contributing  reasons  for  this.  The  first  reason  is 
that  the  vertical  posts  of  tho  pallet  have  a  greater  dimension  in  one 
direction  than  in  the  othor  The  "U*  shaped  vertical  poBts  are  located 
under  the  pallet  parallel  tc  tho  3s  wide  metal  pli>te  and  ia  this 
direction  the  span  of  the  vertical  supports  jf  the  pallet  is  governed  by 
the  width  of  the  "TT*  nhaood  wire  posts,  ht  9 0 c  tc  this  position 
the  sidos  of  two  of  the  *17*  shaped  posts  with  an  additional  ’’L”  shaped 
wire  rapport  (placed  only  r.t  the  pallet  corners)  fon  one  of  the  nine 
unite  providing  hei  ht  supports  for  the  pallet.  In  this  direction  the 
span  of  the  v  rtical  wire  supports  is  only  2"  thereby  providing  great  :-r 
rigidity  of  the  comer  posts  in  the  2R  direction  than  in  th'  9^" 
direction.  The-  second  reason  is  that  th-  outside  iowe’*  wires  on  the 
pallet  in  a  direction  90"  tc  vhe  direction  of  tho  ~S*  wide  better  plates 
?r?  bent  over  Approximately  3- "  to  fora  0  brace  for  each  of  the  corner 


posts.  Such  bracing  Is  not  sectirod  in  the  direction  parallel  to  the 
3*  wide  bottom  plates  and  the  pallet  is  therefore  weaker  in  that 
direction,  the  third  reason  is  that  the  method  of  joining  the  legs  of 
the  •&*  shaped  vortical  posts  to  the  top  of  the  pallet  is  such  that  tha 
logs  are  weaker  in  n  direction  prTrllel  to  the  3*  vide  bottom  plnteo. 

failures  of  these  pallets  in  other  tests  of  the  Stanford  Tost 
Procedure  havo  confirmed  the  fact  th*t  th  pallets  arc  weak,  in  a 
direction  parallel  to  the  }*  wide  bearing  platos  than  in  a  direction 
90°  to  such  bearing  plates. 

The  B»vy  Standard  Vood  Pallets  tested  in  this  freight  hu-mping 
tost  to  provide  comparative  results  indicated  very  minor  damage  at  the 
conclusion  of  the  test. 

The  Steol  vfiro  Pallet  ( Fibre!)  oord  Pock)  was  found  to  be 
lacking  in  strength  of  the  top  dock.  Rio  deck  din  not  roirforcc  the 
bottom  structure  and  proved  brittle  and  easily  damaged,  Such  pnllot  io 
not  acceptable  for  this  test. 

The  Steal  Mire  Pallet  (Helled  Expanded  Metal  Deck)  w r.a  fcuud 
to  be  net  nccepto'olo  for  this  teat  in  its  present  design  but  could  bo 
improved  by  reinforcement  cf  the  vertical  pcst3  of  the  pall.-t,  If 
frifficient  reinf orcoment  is  provided  in  each  -ir.-ction  it  is  bclievf', 
thi s  pallet  would  moot  the  requirements  cf  this  tost. 
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ESST  #26  -  PALLET  ADAPTABiLITy 


STANDARD  E1ST  P30CSEPR1 

Under  combat  condition*  pallets  are  sometimes  called  upon  to 
perfrrm  other  functions  after  completion  of  their  primary  use  of  moving 
and  storing  supplies.  8uch  extra  use  may  consist  of  being  epuiiod  as 
hospital  floors,  tent  floors,  defense  barricades,  snoring,  sleds,  etc. 
Adaptability  for  such  extra  use  nay  be  of  importance  in  the 
determination  of  a  pallet  for  specialised  functions  under  amergency 
conditions  ana  this  test  will  report  on  the  possible  adaptability  of 


each  pallet, 

T5ST  C(KDITI0>TS 

Bach  type  of  pallet  construction  was  observed  for  possible 
useful  applications  after  tho  pallet  had  served  its  normal  requirements 
of  handling  cargo.  A  material  list  of  components  was  3tudit.i  for 
possible  utilization  of  the  individual  parts  of  the  collet  structur  as 
"  a'nree  of  stock  for  variouc  i'-’provised  construction  purposes, 

RESULTS 

Both  tyoea  of  pallets  art*  of  a  weld  ’d  construction  which  is  net 


readily  dienascal-led.  As  >•  unit,  both  pallets  hrv**  1  ini  ted  pocsibili  tius 
for  adaptation  to  other  functions.  Although  inprevisod  flooring, 
bracing,  and  shoring  could  bo  accomplished  with  tii-i  ansenbled  pnl'rt  It 
i;  net  as  adaptable  to  the  nan./  .xtr*  duti ?s  for  which  a  Standard  Wood 
Pallet  is.  If  tho  pt-illetH  were  dleas-st-rbl  d  tlu  nut&l  .material  f erring 
tho  structuro  could  be  utilised  ».»  s.  source  ci  round  and  flat  **wtnl 
stock  for  incidental  r.nehine  shop  jobs  such  r.s  studs,  screws,  pins, 
flat  bands,  st«ol  edging,  etc. 

Tho  decks  cf  the  pallets  could  b.  easily  adapted  tA  v-  ri ous 


construction  purpe-s*  ?.  each  r.s  sUol  gratings,  t-errer -->tj  p«u  -.iuci 


*.  T  ^  r  t  ' 


o 


wtll*-  landing  not*,  iapr^wi sod  roadway  *.  and  otc. 
OugCLDSIOag 


Both  type#  of  pallets  are  not  a#  adaptable  to  oxtm  duties 
once  tfcolr  primary  purpo*eo  arc.  aeccfflpliahed,  a#  are  tha  Standard  tfovy 
Vo  :d  rail  at*. 

Thr  component  part*  of  the  Stool  *ire  Pallets  would  serre  in  such 
ceaea  pritsarlly  at  a  octree  of  raw  .uaitrial  v^iich  could  be  utilized  in 
metal  trade  function*. 


TJBf  #28  -  8?AHtI»Q  TB8T 

mxm&L  *m  ysocggaa 
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Saefc  pellet  chall  be  tested  to  determine  if  its  component  parts 
have  sparking  aharactarintics,  i.e.»  whether  or  not  sparks  can  bo  struck 
frost  it  when  hit,  or  dragged  upon  stones,  concrete,  steel,  etc, 

The  reason  for  this  test  is  that  some  Ibods  such  as  ammunition, 
gasoline,  oil,  ponder,  etc.,  may  create  fire  and  explosion  has&rcs  if 
carried  or  dragged  upon  pallets  which  might  emit  sparks  under  favorable 
conditions.  This  test  is  designed  to  indicate  if  such  a  characteristic 
is  present  in  any  component  part  of  the  pallet  tested, 

T3ST  GOBBI T10N3 

An  emptv  pallet  of  each  type  was  subjected  to  abrasive  action  by 
’  ..ing  a  conventional  bench  type  grinding  wheel.  Different  portions  cf 
the  bottom  and  top  surfaces  of  the  pnlle*  wore  placed  against  the 
.rotating  grinding  wheels  by  lifting  the  pallet  from  the  ground  and  guiding 
the  pallet  to  make  a  light  contact  with  the  grinding  wheel, 

RESULTS 

When  parts  of  the  pallets  were  placed  against  the  grinding  wheel 
it  was  observed  that  sparks  could  be  struck  from  fcac  pallet.  This 
condition  resulted  for  different  parte  of  the  pallets  with  the*  exception 
of  the  Fibret-cf  j»d  Deck  cf  the  one  pallot  which  io  constructed  of  wood  flop 

S' 

ooisausiogs 

Both  pallets  are  of  steel  construction  and  are  therefore  subject 
to  sparking  when  submitted  to  certain  abrasive  act*.oae  Such  sparking  wouj. 
occur  when  these  pallets  are  dragged  over  r.  concrete  or  stone  surface,  or 
under  other  impact  cr  abrasive  action.  The  use  of  those  pallets  Is  not 
recommended  under  operating  conditions  whore  tho  existence  of  sparks 
would  be  aangeroue. 


T38T  #29  -  RSfcSglMBLY  TBST 


sTAmap  pRocmguE 

Inch  pallet  shall  he.  investigated  a?  to  Aether  or  not  it  may  be 
knocked  down  for  shipping  and  later  reassembly  in  order  to  eoasorve 
ahipp*ng  space.  In  addition  to  making  comments  on  each  pallet  na 
submitted,  information  is  also  desired  as  tc  the  advisability  of  having 
component  pnrt3  produced  by  tho  manufacturer  but  not  having  final 
assembly  made  until  point  of  use,  In  particular  design??  such  « 
procedure  night  prove  practical  whereas  in  other  cases  the  reverse  night 
prove  true.  This  tost  is  designed  to  give  information  which  will  be  of 
value  if  shipment  of  considerable  amounts  of  pallets  ore  contemplated# 
TBST  COKDITIOlio 

A  careful  study  was  made  of  the  r-ssembly  structure  of  each  type 
of  pallet  in  order  to  determine  the  principle  component  parts.  These 
parte  were  analysed  to  determine  how  they  might  best  be  manufactured, 
but  not  totally  assembled,  in  order  tc  conserve  a  mat  Issue  amount  of 
shipping  space.  Observations  were  also  made  to  determine  the  type  of 
work  and  the  amount  of  work  necessary  to  assemble  such  pallets  at  the 
point  of  use  after  shipment, 

B3STJLTS 

Both  types  of  pallets  u*e  classified  as  a  "weldment  assembly" 
and  as  such  the  component  parts  are  ordinarily  permanently  welded  at  the 
point  of  sTtanufucturo,  For  assembly,  each  pallet  may  bo  considered  to 
be  composed  of  3  main  component  parts#  These  parts  are  I 
1*  Tho  complete  upper  deck  of  the  pallet 
2,  The  complete  under  deck  of  tho  pallet 
3«  The  vertical  stringer  wires  separating  the  upper  deck 

from  the  lower  do  He  of  the  pallet, 
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At  the  present  time  the  vertical  stringer  vires  are  resistance 
voided  to  both  the  upper  deck  and  lover  deck  of  the  pallet*  The  overall 

4 

height  of  the  assembled  pallet  is  and  the  total  shipping  cube  of 
this  x  MS*  pallet  is  6*02  cu.*  ft*  If  the  pallet  is  shipped  unasaemblot 
bat  with  the  upper  deck  and  lover  deck  fabricated  completely  and  with  the 
vertical  stringer  wires  formed*  but  not  weldod*  the  overall  height  of  the 
pallet  is  1*  and  the  shipping  cube  totals  only  1,3b  cu,  fti  which  is 
only  22," 5^  of  the  completely  assembled  pallet.  If  pallet#  ora  shipped 
in  a  knocked-down  condition  they  must  ba  assembled  at  the  overseas 
destination  and  such  assembly  to  be  efficient  would  require  the  use  of 
adequate  assembly  jigs  and  manual  welders.  Of  the  vertical  stringer 
wires,  there  are  18' with  a  shape  and  k  with  an  BLW  shape  for  each 
pallet.  Tor  fastening  the  vertical  stringer  wires  to  the  top  and  bottom 
decks  of  the  pallet  n  total  of  106  one  quarter  inch  lap  welds  are 
required  for  each  pallet  assembly*  Using  &  conservative  figure  of  one 
minute  per  weld  and  including  set-up  time,  etc,,  it  is  ©stilted,  that 
it  would  require  2  hours  end  15  minutes  to  assemble  a  pallet  of  this 
type  which  is  received  in  a  knocked  down  condition.  Such  assembly  tine 
would  also  be  contingent  upon  special  welding  jigo  and  fixtures  being 
furnished  at  the  Port  cf  Embarkation  for  use  over sera,  and  is  also 
dependent  upon  use  of  qualified  welding  personnel, 

CONTUSIONS 

With  both  of  these  types  of  Steel  Wire  Pallets  it  would  be  most 
economical  from  a  manufacturing  standpoint  alone,  to  completely  assemble 
the  p»dlets  at  the  manufacturers  plant  where  full  advantage  could  be 
taken  of  time  and  labor  saving  machinery.  Aft 'or  complete  assembly  it 
is  hot  possible  to  di3assomblo  these  pallets. 
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If  conditions  exist  where  tho  saving  of  shipping  space  is  more 
important  than  cost  and  time,  then  under  such  conditions  it  would  he 
possible  to  make  unassembled  shipments  in  the  manner  which  has  bean 
recommended.  Tho  success  of  unassembled  shipments  would  depend 
considerably  upon  preliminary  planning,  and  upon  skilled  welding  labor 
and  equipment  necessary  in  the  proper  assembly  at  the  point  of  U69, 
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EBST  #20  -  EBIT  COST 


9TAmU)  TEST  PEOdSORl 

Tha  cost  of  pallets  in  quantities  fro®  one  to  ten  snail  be 
listed  la  the  pallet  ropcrt  in  order  tc  provide  n  basic  cost  conperison 
between  the  different  pallets. 

It  is  recognised  that  quantity  prices  may  vary  considerably 
from  the  quoted  unit  price  end  that  such  prices  would  be  subject  tc 
submittal  in  regular  government  bid  form  for  specific  Navy  purchases,  ' 
however,  it  is  believed  th*  t  the  indicated  unit  price  will  give  *  fair 
approximation  to  the  basic  cost  of  pallets  for  general  purposes  cf 
comparison, 

BBSPLPS 

The  oricos  frr  tho  Steel  Wire  Pallet  (Roll,  d  1-rpanded  Mot.nl 
Pock)  end.  the  Stool  ’fire  Pallet  (Fitrebcar-4  i).  ck)  w  8  determin'd  0.3 
being  twolv :  dcll  rs  each  for  each  type,  ir.  lots  or  ten  of  each  typo, 
from  Tt-vy  Purchnflu  Order  No.  J7sxfjl4(P)  dated.  1/  January  l°ikj  under 
which  those  pallets  wer-^  obtained. 

The  price  of  a  Standard  Navy  Wood  1'*  llot  is  listed  in  the 
Standard  Stock  Cat.-io,aie  as  $2,30  each.  TT--/  r  present  ,Xr"j  pricer,  oh: 
catalogue  price  wne  considered  low,  aid.  inquiries  rrr>;  n8  reque  'tor  b. 
Bureau  Of  Supplies  and  Accounts  letter  tc  Suoply  Officer  in  Cc  •  1. ' , 
Navy'  Supply  Corps  School,  Tile  jtfUl-2( 3¥-a ) iAK : rbw,  dated  23  Scp-e-  a* 
1947 ,  ravc'led  present  ky  conrjerrial  deliver'd  urico3  to  he  arorc.. .?  ‘ 
three  doll-'rr  and  ten  cents  per  pallet.  Such  rrice  for  [  -Ihtr  »e  f 
wood  c-n  ho  an,- '•ted  tc  v-r y  in  arc crr'-.ic.*  with,  current  lurh  r  prie-'s. 


Price  cf  ouch  Staudor.'*  N-vy  Su  'd  pallets 


.•fltirotod  tc-  h‘-  $2.7r;. 


Kill ,  vi  U. 


M  tier,  frr  J oil  very  chrr  n 


CONCLOSIOHS 


Price 

Steel  Vire  Pallet  (Boiled  Expanded  Metal  Deck)  $12,00  e*ch 

Steel  Vlro  Pallet  (Fibroboerd  Deck)  .  12,00  each 

V»,ry  Standard  Wood  Pallet  . .  .  ,  ,  •  3*10  each 


